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TO 

# ' 

# 9 

BENJAMIN  count  of  RUMFORD, 

i - ■ ■ ■? 


lo  diminifh  the  wants,  and  increafe  the 
comforts  of  Mankind,  is  furely  one  of  the 
nobleft  purpofes  of  Philofophy*  This,  Sir, 
has  ever  been  the  objedt  of  your  labours* 
You  have  defcended  from  the  fublimeft 
inveftigations  of  Phyfical  Science,  to  the 
humble  talk  of  bringing  your  difcoveries  to 
the  level  of  vulgar  comprehenfion  ; and 
({till  more  to  infure  their  benefit  to  Society) 
you  have  condefcended  to  inftrudt  the  Artift 
and  the  Workman  in  thofe  particulars,  which 
are  neceffary  to  their  practical  application, 
Confident  of  the  intereft  you  take  in 
every  thing  that  relates  to  the  benefit  of 
Mankind,  I venture  to  claim  your  Patro- 
nage to  an  undertaking  which  has  for  its 

objedt 


DEDICATION. 


objedt  a concern  equally  important  and  uni- 
verfal,  the  Prefervation  of  Health,  and  the 
Relief  of  Difeafe.  It  is  to  no  fanciful  un- 
tried fcheme,  Sir,  that  I folicit  your  at- 
tention, but  to  an  extenfive  and  ufeful  im- 
provement of  Chemical  Difcoveries,  which 
had  their  rife  in  England,  and  which  by 
unceafing  efforts,  and  by  the  liberal  fupport 
of  enlightened  men,  I have  happily  fuc- 
ceeded  in  bringing  to  a greater  degree  of 
maturity  in  a foreign  country. 

Many  years  have  elapfed,  fince  I firft 
engaged  in  a manufacture  of  Artificial  Mi- 
neral Waters  at  Geneva.  The  diftinguifhed 
approbation  which  that  undertaking  met 
with  from  the  Phyficians  of  that  Place, 
and  from  the  public  at  large,  induced  me 
to  form  another,  and  ftill  more  extenfive 
one,  of  the  fame  kind,  at  Paris.  This, 
Sir,  you  have,  not  long  ago,  been  pleafed 
to  vifit ; and  the  annexed  Reports  refpedting 
it,  which  are  drawn  up  by  Committees 
feledted  from  amongfl  the  ableft  Chemifts 
and  Phyficians  in  France,  will  concur  with 
your  tefrimony  to  fhow  that  its  claims  to 
encouragement  are  not  founded  upon  myf- 
terious  fecrecy  or  fpecious  pretence,  but 
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reft  upon  the  firm  bafts  of  fcientific  exami- 
nation and  approved  ufe. 

The  charaxfteriftic  liberality  of  the  Britifti 
Nation,  entitles  it,  in  an  eminent  degree,  to 
ftiare  in  the  advantages  of  whatever  is  calcu- 
lated for  the  good  of  Society ; but  it  has  a 
peculiar  claim  to  benefits  derived  from  the 
application  of  difcoveries  which  originated 
from  itfelf.  Under  your  aufpices,  then,  I 
chearfully  fubmit  the  matter  to  the  teft  of 
public  trial ; and  cannot  doubt  but  the  re- 
fult  will  correfpond  with  that  countenance 
and  favour,  which  you  have  been  pleafed  to 
beftow  upon  the  labours  of, 


SIR 


Your  moft  obedient,  and 
very  humble  Servant, 


Ns.  PAUL. 


j 


/U/ 

/ re 


f Villier’s  Street,  , 
30th  of  April,  1802 
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Having  been  ftrongly  encouraged,  by  fome 
friends  in  this  country,  to  eftablilh  in  London  a 
laboratory,  or  manufacture  of  artificial  mineral 
waters,  upon  the  new  plan,  and  with  the  feveral 
improvements  which  I have  introduced  abroad 
into  that  department  of  practical  chemiftry,  I 
have  lately  repaired  to  England  for  that  purpofe. 
And  although  not  quite  a ftranger  in  this 
City,  where  I refided  for  about  fifteen  months 
at  a former  period,  I thought  my  firft  care 
ought  to  be  to  convey  to  the  public  an  idea 
of  my  objeCt,  and  of  what  I confider  as  my 
claims  to  its  fupport.  In  this  view  I have  been 
induced  to  publifh  the  annexed  Report  made  to 
the  National  Institute  of  France  by  a feleCfc 
committee  of  eminent  medical  men  and  chemifts, 
relpeCting  the  manufacture  of  mineral  waters  and 
the  bathing  eftablilhment,  which,  within  thefe 
two  years,  I have  fet  on  foot  at  Paris.  This  Re- 
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port,  I have  reafon  to  fuppofe,  will  attrad  the 
public  attention  more  effectually  than  any  account 

# . , . , f • ■ 

or  commentary  of  my  own.  It  will  fhow  that 
not  only  phyficians  and  men  of  lcience  abroad 
have  thought  it  worthy  of  their  attention  to  in- 
quire minutely  into  this  eftablifhment,  but  that 
it  has,  in  fome  degree,  become  in  France  an  ob- 
ject of  public  concern. 

To  this  Report  I have  only  fubjoined,  in  the 
form  of  an  Appendix,  a few  Notes,  the  principal  of 
which  contain  teftimonies  from  the  Faculty  of 
Paris,  and  from  the  Phyficians  of  Geneva.  To 
the  latter  efpeciall}r,  who  have  never  ceafed  to 
give  me  all  poffible  encouragement  and  afiiftance, 
I feel  great  pleafure  in  expreffing  upon  this,  as 
upon  every  occafion,  my  gratitude  and  regard. 

Being  myfelfa  native  of  Geneva,  and  inftru&ed 
early  in  life  in  fome  pra&ical  branches  of  mecha- 
nics, I often  enjoyed  the  invaluable  advantage 

„ a,  ....  r I , 

of  exercifing  my  induftry  under  the  eyes  and  im- 
mediate dire&ion  of  the  late  celebrated  Profeflbr 
de  Sauffure,  and  of  his  worthy  fucceffor,  thepre- 
fent  Profeffor  Pi&et,  who  has  never  ceafed  to 
honour  rhe  with  h is  friend fh ip,  and  to  affifl  me 
with*  his  advice  in  all  my  undertakings.  It  is  not 

furprifing 
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furprifing,  if,  under  fuch  circumftances,  I felt  a 
ftrong  delire  to  become  acquainted  with  the  ele- 
ments of  Chemiftry  and  Natural  Philofophy,  and 
endeavoured  to  apply  to  fome  ufeful  pra&icai  pur- 
pofe,  the  gradual  progrefs  which  I made  in  the 
ftudy  of  thofe  fciences.  Amongll  my  firft  at- 
tempts of  this  kind,  the  imitation  of  mineral  wa- 
ters occupied  the  greateft  portion  of  my  time  and 
attention.  In  cdnjunftion  with  two  other  gen- 
tlemen of  Geneva,  and  with  the  afliftance  and 
enlightened  fupport  of  the  Phylicians  of  that 
Town,  I foon  met  with  very  encouraging  fuccefsi 
and  although  my  attention  has  at  no  time  been 
exciuliveiy  confined  to  this  particular  purfuit, 
yet  I have  ever  fince  been  endeavouring  to  bring 
thefe  firft  attempts  to  a greater  degree  of  utility 
and  perfe&ion. 

My  intention,  at  prefent,  is  to  confine  myfelf 
to  the  preparation  of  all  fuch  kinds  of  mineral 
waters  as  are  either  taken  medicinally,  or  drank  as 
a luxury,  and  as  a falubrious  article  of  diet,  lay- 
ing afide  the  bathing  eftablifhment,  and  all  that 
relates  to  the  external  ufe  of  mineral  waters. 
But  the  apparatus  and  laboratory  are  equally  cal- 
culated to  prepare  any  kind,  or  any  quantities  of 
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mineral  waters,  that  may  be  required  for  any  pur* 
pofe  whatever. 

The  public  will  now  be  conftantly  and  regu* 
larly  fupplied  with  any  of  the  mineral  waters  that 
are  mentioned  in  the  annexed  Reports,  and  with 
fuch  other  kinds,  or  fuch  new  modifications  of 
thofe  waters,  as  Phyficians  may  think  proper  to 
fugged. 

The  mineral  waters  that  will  be  kept  immedi* 
ately  in  readinefs  are  : 

1.  The  strong  Seltzer  Water, 

2.  The  mild  Seltzer  Water*, 

3.  The  strong  Spa  Water. 

4.  The  weak  Spa  Water 

5.  The  Gaseous  Alkaline  Water  (com* 

monly  called  mephitic)  either  with  carbo* 
nate  of  foda  or  carbonate  of  pot-aftw 

6.  The  Seidljtz  Water. 

7.  The  Oxygenated  Water, 

8®  The  Hydro-carbonated  Water. 

9.  The  Hydro-sulphurated  or  Hej»atic 
Water. 

Thefe 

\ 

♦ The  epithets  strong  and  mild,  or  strong  and  weak, 
which  have  been  arbitrarily  ufed  in  the  Report^  for  want  of  more 

appropriate 
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Thefe  waters,  in  general, will  beprepared  according 
to  the  analyfis  mentioned  in  the  annexed  Report. 
But  whenever  it  fliall  appear  proper  to  make  any 
changes  or  additions  to  the  formula  now  employ- 
ed, fuch  alterations  will  be  made  known  to  the 
public.  It  is  impoffible,  indeed,  to  have  any 
fixed  and  conftant  ftandard  in  the  application  of 
medicinal  powers,  the  effe&s  of  which  mull  al- 
ways be  influenced  by  the  differences  of  climate* 
of  conftitution,  and,  above  all,  by  the  vaft  variety 
.of  difeafes  to  which  they  are  applied.  Although 

•v  f 

I am  far  from  claiming  any  pretenfions  to  medical 
knowledge,  and  make  a point  on  the  contrary  to 
fubmit,  upon  every  occafion,  my  opinions  to  the 
experience  of  medical  men,  I can  eafily  conceive 
that  this  clafs  of  medicines  may  be  varied  almoft 
indefinitely.  It  may  be  found,  for  inftance,  that 
the  Spa  and  Seidlitz  water,-mixed  together,  make 
an  ufeful  tonic  purgative;  or,  that  the  Spa  water 

appropriate  names,  to  contraft  thefe  two  varieties  of  Seltzer  Wa- 

i - ^ 

ters,  cannot  be  confidered  as  ftri&ly  applicable  to  their  real  na- 
ture, fince  the  difference  between  them  lies  in  the  quality 
rather  than  in  the  quantity  of  the  gas  which  they  contain. 
This  important  difference  will  be  found  pointed  out,  and  ex- 
plained, in  feveral  parts  of  the  Report . See  pages  13  and  32. 

'’I  * ohi 
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may  with  advantage  be  mixed  with  the  hydro- fuS- 
phurated  water.  Perhaps,  alfo,  the  Seltzer  water, 
blended  with  Seidlitz  water,  may  be  found  pre- 
ferable to  that  of  Cheltenham;  and,  in  fhort,  in- 
numerous  combinations  can  be  obtained,  by  arti- 
ficial means,  that  may  be  more  effectual  in  par- 
ticular cafes  than  thofe  which  Nature  affords. 

With  regard  to  the  names  that  are  ufed  to  dif- 
tinguifh  the  different  kinds  of  mineral  waters,  it 
muff  be  confeffed,  that  a degree  of  confufion  can- 
not fail  to  arife  from  the  deficiency  of  language  in 
that  refpedt.  A variety  of  names  have  been  ar- 
bitrarily introduced  in  the  nomenclature  of  arti-* 
ficial  mineral  waters,  which  by  no  means  always 
convey  an  idea  of  their  compofition.  " I (hall  not 
fcruple,  therefore,  to  adopt,  for  thofe  that  are  al- 
together artificial  compounds,  fuch  names  as  may 
appear  more  analogous  to  their  real  nature;  but, 
in  the  imitation  of  natural  waters,  J with  to  pre- 
ferve,  as  much  as  pofiible,  the  names  of  the  na«? 
tural  fprings  which  it  is  intended  to  imitate.  It 
is  fcarcely  neceffary  to  add,  that  I fhali  have  no 
kind  of  objedlion,  whenever  it  may  be  thought 
proper,  to  fubftitute  occafionally,  for  the  foreign 
artificial  chalybeate,  purgative,  or  hepatic  waters, 
*'  i thofe 
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thofe.  of  Tunbridge,  Cheltenham,  Briftol,  Bath,  or 
Harrowgate,  with  their  full  proportion  of  gafeous 
contents,  according  to  the  mod  accurate  analyfis 
which  we  have  of -thefe  waters,  and  which  Dr. 
Saunders,  in  his  late  treaiife  on  mineral  waters, 
has  colleded  with  great  care  and  perfpicuity. 

With  regard  to  the  commercial  part  of  this 
cflablifhment,  and  all  that  relates  to  the  fale  of  the 
waters,  I beg  leave  to  decline  entering  at  prefent 
into  any  particulars  on  this  fubjedt.  Notice  of 
thefe  particulars  will  be  given  to  the  public,  from 
time  to  time,  with  an  account  of  the  different 
kinds  of  waters  that  will  be  kept  in  readinefs,  and 
of  the  alterations  which  may  occafionally  take 
place,  1 (hall  only  obferve,  with  refped;  to  the 
^economical  part  of  this  bufinefs,  that  a long  ex*1 
perience,  and  careful  comparifon  of  refults,  have 
induced  me  to  prefer  glafs  bottles,  notwith- 
standing their  higher  price,  to  the  earthen  ones 
commonly  ufed  for  that  purpofe.  My  reafon  for 
this  preference  is,  that  the  earthen  bottles,  from 

their  porous  texture,  are  apt  to  let  a quantity  of 

* 

gas  efcape.  I have  experienced,  on  the  contrary, 
that  mineral  waters  could,  with  proper  precautions, 
be  tranfported  in  glafs  bottles  to  the  diftance  of 

three 
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three  or  four  hundred  miles  by  land,  and  could 
bear  a voyage  to  the  Eaft  and  Weft  Indies,  or  in* 

» i i 

deed  any  voyage  whatever,  without  being  in  the 

leaft  injured.  And  befides,  the  tranfparency  of 

* 

glafs  has  the  additional  advantage  of  affording  an 

\ 

eafy  and  certain  means  of  afcertaining  their  perfeft 
cleanlinefs.  In  compliance,  however,  with  the  re- 
ceived cuftom,  both  kinds  of  bottles  will  beufed, 
and  the  public  will  have  its  choice  of  either. 

I do  not  know  how  far  the  ufe  of  mineral  wa- 
ters has  been  introduced  into  the  hofpitals  of  this 
country  j but  I conceive  that  they  may,  in  fome 
instances,  fuperfede  the  ufe  of  wine  or  other  ex- 
penfive  articles.  I (hall  be  happy,  if  this  fhould 
be  found  to  be  the  cafe,  to  fupply  public  chari- 
table Inftitutions,  on  any  terms  that  their  general 
Welfare  may  be  thought  to  require. 
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SECTION  I. 

Object  of  the  Report : — Short  account  of  the  at- 
tempts hitherto  made  for  the  preparation  of 
Artificial  Mineral  Waters . 

In  the  year  17 55,  M.  Venel  of  Montpellier, 
prefented  to  the  Royal  Academy  of  Sciences,  an 
account  of  his  fuccefs  in  imitating  Seltzer  watery 
by  palling  through  pure  water  the  gas  arifing  from 
effervefcing  fubftances.  C hem  ills  then,  for  the 
firft  time,  began  to  conceive  the  hope  of  produc- 
ing, by  artificial  means,  mineral  waters,  exadtly 
refembling  thofe  of  Nature ; and  the  prejudice 
before  entertained,  of  its  being  impoffible  to  com- 
municate to  fimple  water  the  fame  principles 
and  the  fame  virtues*  that  are  found  in  natural 
mineral  waters,  gradually  difappeared.  M.  Venel, 
indeed,  confidered  this  gas  as  nothing  more  than 
common  condenfable  airs  but,  nofcwithftanding 
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his  error  refpe&ing  the  nature  of  fuch  waters,  ftill 
his  procefs  was  the  firft  decifive  ftep  towards  their 
fuccefsful  imitation.  Soon  after  this,  however. 
Dr.  Black’s  difcovery  refped  ing  fixed  air,  or  (as 
it  is  now  termed)  carbonic  acid,  and  the  fucceffive 
difcoveries  of  Dr  Prieftlev,  the  Duke  de  Chaulnes, 
and  M.  Ruelle,  on  the  folution  of  this  new  aeriform 
acid  in  water,  brought  to  light  the  true  compofi- 
tion  of  fpirituous  or  acidulous  waters,  and  afforded 
the  means  of  imitating  them  perfectly.  The 
knowledge  which  was  at  the  fame  time  accumu- 
lated from  all  hands,  refpedting  the  various  falts 
diffolved  in  water  ; the  manner  of  detedling  them 
with  certainty,  and  extracting  them  without  alte- 
ration ; the  folubility  of  iron  by  the  afliftance  of 
the  carbonic  acid  ; and  that  of  the  fetid  or  hepa- 
tic gas  (fulphurated  hydrogen)  in  water,  furnifhed 
ihe  means  of  compofing  from  their  refpedtive  in- 
gredients, artificial  waters,  in  the  feveral  daffies  of 
acidulous,  alkaline,  bitter  faline,  fimple  and  aci- 
dulous chalybeate  waters,  and  likewife  fulphureous 
waters;  of  all  which,  fcience  had  already  fhewn 
the  important  diftindions.  Bergman  was  the  firft, 
who,  in  hisvaluablediffiertations,publifhedin  1 774, 
1775,  and  1778,  on  the  preparation  of  cold  waters, 
on  the  aerial  acid,  and  on  the  analyfis  of  waters 
in  general,  gave  eafy  proceffies  of  imitating,  from 
their  fcrupulous  examination,  the  waters  of  Scid- 
chutz,  Seltzer,  Spa,  and  Pyrmont ; and  alfo  the 
hot  and  cold  hepatic,  or  fulphureous  waters.  He 

(hewed 
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fliewed  that  no  mineral  water  could  be  confidered 
as  exaCtly  analyfed,  unlefs  it  could  be  imitated  in 
all  its  properties,  by  diffolving  in  fimple  water 
the  fame  principles  that  had  been  obtained  from 
the  compounded  one ; and  he  proved,  that  there 
was  no  exception  to  this  general  rule.  Laftly, 
after  having  pointed  out  the  advantages  which 
Sweden,  in  particular,  might  derive  from  the  arti- 
ficial preparation  of  the  above  mentioned  waters, 
as  well  with  refpeCt  to  its  commerce,  as  to  its  indi- 
gent tick,  and  alfo  to  the  advancement  of  the 
healing  art,  he  gives  forne  obfervations  on  the 
good  effeCts  of  thefe  factitious  waters,  which  he 
had  often  found  even  fuperior  to  the  natural  ones 
in  hemorrhoidal  affeCtions,  in  arthritic  pains,  and 
in  obftinate  intermitting  fevers.  Thus  did  the 
illuftrious  Swedifh  profeffor  leave  far  behind  him 
all  the  imperfed  effays  which  had  been  given  be- 
fore that  period,  and  the  vague  or  conjectural 
theories  that  had  been  offered  refpeCting  the  ana- 
lyfis  of  waters. 

In  the  year  1779,  M.  Duchanoy  publifhed  a 
treatife  on  the  art  of  preparing  artificial  mineral 
waters,  in  which  the  modes  of  imitating  them  were 
detailed  at  greater  length,  but  with  very  little  in- 
formation that  was  new,  or  different  from  what  had 
been  given  before  by  Bergman.  In  this  treatife, 
however,  the  author  offered  the  firft  entire  and 
fyftematic  view  of  the  artificial  preparation  of  moft 
of  the  mineral  waters  in  ufe,  according  to  the 
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principles  of  an  art,  which,  not  twenty  years  before, 
had  been  deemed  impoffible. 

Thus  was  the  imitation  of  mineral  waters  not 
only  invented,  but  almoft  immediately  carried  to 
perfection,  in  the  interval  between  the  middle  of 
the  century  and  the  year  1780;  that  glorious 
$era  of  chemical  labours  and  diicoveries,  in  which 
the  fcience  underwent  a complete  change  in  France, 
and  was  built  as  it  were  upon  a new  foundation. 

From  that  time,  (1780)  the  art  of  imitating 
mineral  waters  has  been  continually  improving; 
all  the  fyftematic  works  in  Chemiftry,  as  well  as 
the  numerous  treatifes  on  this  fubjeCt  in  parti- 
cular, prefenting  faCts  and  refults,  which  have 
carried  this  part  of  the  fcience  to  a degree  of  per- 
fection that  leaves  us  fcarcely  any  thing  more  to 
wifh  for. 

It  may  therefore  be  faid,  that  the  art  of  imitat- 
ing mineral  waters  is  now  carried  to  its  utmoft 
limits ; and  that  Chemifts  well  acquainted  with 
the  refources  of  their  art,  and  Ikilful  in  their  ope- 
rations, will  no  longer  find  any  difficulty  in  the 
preparation  of  them.  Accordingly,  for  thefe 
twenty  years  pad,  the  Chemifts  engaged  in  this 
department  of  their  bufinefs,  have  fatisfied  the 
wilhes  of  all  phyficians,  who  were  fufficientiy  ac- 
quainted with  chemical  fcience,  to  put  due  truft 
in  it,  and  to  be  convinced,  that  it  has  at  laft  dif- 
covered  the  procefs  of  nature.  In  feveral  well 
conduced  laboratories  of  this  kind,  the  waters  of 
1 Seltzer, 
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Seltzer,  Seidlitz,  Spa,  Balarue,  and  Barege,  are 
now  prepared  ; they  are  alfo  made  either  flronger 
or  weaker  than  thofe  which  nature  affords,  and 
their  mildnefs  or  ftrength  thus  regulated  to' the 
degree  which  the  views  of  the  phyfician  require. 

But,  betides  that,  either  from  local  circumfhm- 
ces,  or  from  the  inadequate  capital  of  thofe  en- 
gaged, vthe  bufinefs  could  not  be  carried  on  every 
where  with  the  fame  facility  and  perfection,  fuch 
an  undertaking  could  never  have  attained  that  ex- 
tent in  the  variety  or  magnitude  of  its  operations, 
that  enables  it  to  fupercede  the  ufe  of  the  natural 
mineral  waters,  and  to  fupply  the  demands  of  a 
large  and  populous  city,  if  men  equally  conver- 
fant  with  the  chemical  and  mechanical  fcience 
neceffary  to  enfure  fuccefs,  had  not  conceived  and 
executed  the  plan  of  eftablifhing  genuine  manu- 
factures of  artificial  mineral  waters  upon  an  ex- 
tenfive  fcale.  Among  the  eftablifhments  of  this 
kind  lately  begun  in  France,  that  which  Meffrs. 
Paul  and  Co.  have  juft  fet  on  foot,  in  the  ffreet 
of  Mont-Martre,  in  Paris,  deferves  to  be  particu- 
larly diftinguifhed  *. 

M.  Paul,  who,  being  at  firfl  connected  with 
Mr.  Goffe,  an  ingenious  apothecary  of  Geneva, 
has  for  ten  years  pad  prepared  mineral  waters  with 
great  fuccefs  at  that  place,  and  fold  annually  up- 

* This  eftablifhment  has  fince  been  removed  to  the  ftreet 
of  Lazarre,  near  Tivoli. 
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wards  of  forty  thoufand  bottles  of  artificial  Seltzer 
water,  prefented  to  the  National  Inftitute,  at  its 
fitting  of  the  16th  November,  a paper  on  the  pre- 
paration of  mineral  waters,  the  fubfiance  of  which 
the  Reporters  will  now  proceed  to  ftate;  they 
will  afterwards  defcribe  the  ingenious  procefTes 
which  they  have  feen  employed  in  his  labora- 
tory, and  give  an  account  of  the  artificial  waters 
themfelves;  they  will  then  add  fome  obfervations 
on  their  nature  and  comparative  properties,  and 
fuggeft  certain  improvements  of  which  they  ap- 
pear to  be  ftill  fufceptible.  Laftly,  the  Report 
will  terminate  with  a ftatement  of  the  refults 
which  the  preceding  faCts  have  afforded,  and  of 
the  conclufions  which  the  Committee  wifh  to 
lay  before  the  Inftitute  for  its  confideration. 


SECTION  II. 

Abjiract  of  the  Memoir  of  Meffrs.  Paul  and  Co. 

The  firft  part  of  this  paper  contains  an  account 
of  the  advantages  which  Geneva  has,  for  ten  years 
paft,  derived  from  the  manufacture  of  artificial  mi- 
neral waters*.  The  fimple  imitation  of  thofe  waters, 
to  which  M.  Paul  firfl  confined  himfelf,  has  been 
followed  by  certain  modifications  fuggefted  to  him 


* See  Appendix,  Note  A, 
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by  the  phyficians  of  that  place;  and  efpecially  by 
the  preparation  of  gafeous  waters,  more  highly 
impregnated  than  thofe  of  Nature.  The  eftablifh- 
ment  then,  may  be  confidered,  both  from  its 
magnitude,  and  from  the  variety  of  mineral  wa- 
ters produced  at  it,  as  a real  pneumatic  laboratory. 
There  are  fcarcely  any  mineral  waters  now  im- 
ported into  Geneva,  whilft  thofe  of  his  manufac- 
ture are  exported  to  the  amount  of  forty  or  fifty 
thoufand  bottles  annually.  The  fuccefs  of  this 
firft  attempt,  has  induced  him  to  form  a fimi- 
lar  eflablifhment  at  Paris.  In  this,  are  prepared 
nine  kinds  of  artificial  waters.  The  fummary  re- 
marks that  have  hitherto  been  made  upon  each  of 
thefe  waters,  are  contained  underthe  following  heads : 
i.  The  Seltzer  Waters  have  been  ufed  with 
advantage  in  catarrhs,  rheumatifm,  aflhma,  and  in 
bilious  and  putrid  diforders; — they  prove  diuretic 
and  antifeptic, even  when  externally  employed; — 
they  are  ferviceable  in  fpafmodic  affedtions  of  the 
flomach;  and  they  promote  digeftion.  They 
may  be  taken  mixed  with  milk,  with  wine,  or 
with  fyrup  of  capiliaire.  M.  Paul  prepares  them 
in  two  different  ways:  in  the  one,  the  carbonic 
acid  (or  fixed  air)  is  difengaged  from  chalk  by 
fulphuric  (vitriolic)  acid ; in  the  other,  it  is  fepa- 
rated  from  the  fame  fubftance  by  hea.t  alone.  The 
water  prepared  in  the  former  mode  has  fomewhat 
of  a (harp  tafte  and  irritating  quality,  owing  to  a 
fmali  portion  of  the  fulphuric  acid  carried  over 

with 
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with  the  carbonic  gas;  but.  when  prepared  in  the 
other,  it  is  quite  free  from  fuch  impregnation* 
and  therefore  better  adapted  to  thofe  complaints 
in  which  irritation  is  to  be  avoided.  With  the 
carbonic  acid  gas,  obtained  in  either  of  thefe 
modes,  he  likewife  manufactures  Seltzer  water* 
either  flrong  or  weak,  according  to  the  proportion 
of  gas  introduced. 

2.  The  waters  of  Spa,  which  like  thofe  of  Seitz, 
are  charged  with  a large  proportion  of  carbonic 
acid,  are,  however,  diftinguifhed  from  the  latter 
by  containing  iron.  To  the  properties  of  the 
Seltzer  water,  therefore,  they  unite  the  tonic  and 
ftomachic  qualities  which  this  metal  is  known  to 
poflefs. 

3.  The  gafeous  alkaline  water,  fo  highly  com- 
mended in  England,  in  cafes  of  gravel  and  ft  one, 
certainly  affords  very  great  relief  to  the  pain  which 
accompanies  thefe  complaints;  and,  according  to 
the  authors  of  the  Memoir  under  confideration, 
this  effeCt  mud  be  attributed  to  the  folvent  power 
which  this  water  imparts  to  the  urine:  they,  there- 
fore, think  it  proper  to  be  imployed  inftead  of  the 
cauftic  alcali,  and  Stephens’s  medicine.  Patients 
fhould  drink,  every  morning,  two  or  three  tum- 
blers of  this  water,  mixed  with  milk  *. 

4.  The  Seidlitz  waters  are  the  moil  eafily  imi- 
tated of  any;  and  the  artificial  ones  have  exaCHy 

he 

* Vide  Dr.  $aunderrs  Letter  to  Dr.  Percival,  in  his  Philo 
fbphical,  Medical,  and  Experimental  ElTays,  vol.  3d,  1776. 
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the  fame  cooling  and  purgative  qualities,  which 
are  obferved  in  thofe  that  are  produced  by  Nature, 

5 The  oxygenated  waters,  which  contain  nearly 
half  their  bulk  of  oxygen  gas,  and  were  firfl  pre- 
pared by  M.  Paul,  on  the  fuggeftion  of  the  Phy- 
ficians  of  Geneva,  have  perfectly  anfwered  the  ex- 
pectations formed  of  them,  and  deferve  the  greateft 
attention  from  medical  men.  Although  poffeffed 
of  no  particular  tafte  or  fmell,  they  reftore  appe- 
tite and  ftrength,  promote  urine,  reftore  the  men- 
ftrual  difcharge,  and  relieve  fpafms  of  the  ftomach, 
and  hyfterical  complaints*  The  Bibliotheque 
Britannique  contains  a feries  of  interefting  obfer- 
vations  on  their  falutary  effects.* 

6.  The  hydrogenated  waters  contain  about  one« 
third  their  bulk,  of  hydrogen  gas  (inflammable  air)* 
They  are  ufeful  in  fevers  with  inflammatory  fymp- 
toms,  in  which  they  diminilh  the  frequency  of 
the  pulfe:  they  likewife  allay  pains  in  the  urinary 
paffages,  promote  fleep,  and  give  relief  in  foine 
nervous  complaints. 

7.  The  hydrocarbonated  waters  (thofe  impreg^ 
nated  with  a mixture  of  inflammable  and  fixed 
air)  do  not  differ  materially  from  the  preceding. 

8.  The  hydrofulphureous  waters,  prepared  with 
hydrogen  gas,  mixed  with  a fmall  proportion  of 
hepatic  or  hydrofulphureous  gas,  have  the  tafte 
and  fmell  of  rotten  eggs.,  and  referable  the  natural 

* See  the  Appendix,  note  B, 
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fulphureous  waters.  They  are  diaphoretic  and 
difcutient;  very  ufeful  in  obflructions,  in  jaundice, 
and  in  affections  of  the  mefentery.  They  admit 
of  many  varieties,  according  to  the  proportions  in 
which  the  two  gafes  are  employed  j and  their 
external  application  is  equally  worthy  of  attention. 
From  the  great  quantity  of  fulphurated  hydrogen 
gas  with  which  they  are  charged,  they  become 
valuable  as  a lotion  or  bath  in  various  foulneffcs  of 
the  fkin;  and  when  applied  in  a ftream  ( douche ) 
upon  the  part,  they  have  proved  fuccefsful  in  cur- 
ing ill-conditioned  ulcers.  They  very  advantage- 
oufiy  fupply  the  place  of  the  natural  fulphureous 
waters,  to  thofe  patients  whofe  circumftances  will 
not  permit  their  undertaking  expenfive  journies  for 
that  purpofe. 

The  author  of  the  Memoir  in  queftion,  con- 
cludes it  with  two  obfervationSj  equally  important. 
The  nrft  is  ceconomical,  and  has  for  its  objedt,  the 
advantage  of  not  only  keeping  at  home  the  money 
which  ufed  to  be  fent  out  of  France,  for  the  pur- 
chafe  of  thefe  waters;  but  of  producing  an  influx 
of  money  for  the  fame  purpofe  from  other  coun- 
tries. The  other  relates  to  the  benefits  which 
fcience  will  probably  derive  from  the  proceffes  em- 
ployed in  this  eftablifliment  for  the  preparation  of 
mineral  waters.  Such  is  the  fubftance  of  the  Me- 
moir prefented  by  M.  Paul  to  the  Inftitute;  and  the 
whole  is  written  with  that  fimplicity  and  precifioh 
which  correfpond  with  the  nature  of  the  fubjedt. 

SECTION 
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SECTION  III. 

Procefies  ufed  by  Mejffrs.  Paul  and  Co . in  pre- 
paring the  Artificial  Waters ; — Defcription  of 
the  Place  in  which  the  Bufinefs  is  carried  on  j — ■ 
Proportions  of  the  fever  al  Ingredients  employed . 

The  Committee,  on  the  invitation  of  Meflrs* 
Paul  and  Co.  went  to  the  laboratory,  where  the 
waters  are  prepared.  They  were  immediately 
ftruck  with  the  fimplicity  of  the  apparatus  j with 
the  order  that  prevailed  in  their  refpe&ive  arrange- 
ment; the  ingenious  means  employed  for  procu- 
ring water,  and  for  filtrating  it  between  the  firft 
refervoir  and  that  from  which  it  is  taken  when 
about  to  be  mineralized.  They  were  not 
lefs  gratified  with  the  perfection  of  the  machines 
for  obtaining  the  gafes,  and  particularly  that  for 
obtaining  the  carbonic  acid  from  carbonate  of 
lime  (chalk),  either  by  heat,  or  by  the  addition  of 
fulphuric  (vitriolic)  acid;  but  they  admired,  above 
ail,  the  rapid  mechanifm  by  means  of  which  the 
gafes  are  compreifed,  and  condenfed  in  the  water 
that  is  to  receive  them.  Throughout  the  whole; 
the  Committee  have  feen  the  moft  ingenious  me- 
chanical contrivances  united  to  the  greateft  che- 
mical accuracy.  They  were  every  where  ftruck 
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with  the  difference  between  operations  of  this  kind, 
when  condu&ed  on  this  large  fcale,  and  the  little,  not 
to  fay  infignificant  mode,  in  which  they  are  ufualiy 
carried  on.  The  apparatus,  which  the  Committee 
will  now  proceed  to  defcribe,  is  fo  difpofed  in 
this  laboratory  as  to  prepare  at  once  feveral  hun- 
dred pints  of  mineral  waters,  and  to  impregnate 
• them  in  the  ftrongeft  and  mofl  uniform  manner. 

The  inventor  of  thefe  proceffes  is  fo  perfectly 
acquainted  with  all  the  apparatus  employed  in  the 
French  laboratories  for  inveitigating  the  nature 
and  ufe  of  elaflic  fluids ; and  has  exerted  fo  much 
ingenuity  and  precifion  in  contracting  his  ma- 
chines, that  they  might  be  confidered  as  intended 
for  chemical  experiments  of  the  moft  accurate 
kind.  As  the  inventor,  however,  wifhes  to  referve 
to  himfelf,  and  his  partners,  the  complete  know- 
ledge of  his  apparatus,  and  efpecially  of  that  em- 
ployed to  comprefs  the  gafes  (with  which  even 
the  Committee  were  not  made  acquainted),  it  is 
not  intended  to  enter  into  a minute  defcription 
of  it.  The  Committee,  however,  think  it  their 
duty  to  give  at  Jeaft  a general  notion  of  the  pro- 
ceffes  employed,  that  the  Inflitute  may  be  enabled 
to  appreciate  the  careful  and  enlightened  manage- 
ment which  prefides  over  this  important  eftablifh- 
ment.  Enough  will  be  faid  to  convey  an  idea  of 
the  merits  and  advantages  of  this  manufacture, 
but  not  to  furnifh  the  means  of  imitating  it;  and 
the  Committee  will  thus  have  fulfilled  the  tafk 

affigned 


( 33  ) 


affigned  to  them  refpeCting  the  refults  of  thefe 
proceffes,  without  infringing  the  rights  of  the  in- 
ventor with  regard  to  the  machinery  by  which, 
they  are  performed. 

Two  forts  of  apparatus,  equally  fimple  and  in- 
genious, and  carried  to  a degree  of  perfection 
which  may  render  them  very  ufeful,  even  in  accu- 
rate experiments,  are  employed,  the  one  for  difenga- 
ging  the  gafes  by  heat,  the  other  by  effervefcence. 
The  firft  is  a metallic  cylinder,  which  pafles 
through  a furnace,  and  is  provided  at  each  extremity 
with  contrivances  that  enable  the  operator  to  fee 
what  is  going  on  within  it  at  any  time,  during  the 
procefs ; and  alfo  to  colleCt,  transfer,  meafure, 
and  purify  the  gafes  thus  feparated.  In  fhort, 
this  apparatus  exhibits  an  affemblage  of  all  the 
mod  exaCt  and  ufeful  contrivances  furnifhed  by 
modern  chemiftry,  for  obtaining  and  examining 
elaftic  fluids. 

From  the  extremity  of  this  apparatus,  (which  is 
divided  by  a partition,  and  has  on  one  fide  the 
furnace  and  cylinder,  on  the  other,  the  receivers, 
and  whatever  elfe  is  neceffary  to  the  collecting, 
meafuring,  and  purifying  gafes),  there  arife  move- 
able  tubes  that  can  be  lengthened,  Shortened,  and 
directed  at  pleafure,  fo  as  to  convey  the  gafes  into 
a pump,  by  which  they  are  forced  into  ftrong  clofe 
cafks,  where  they  meet  with  the  filtered  water,  as 
it  ifTues  from  a contiguous  apparatus,  and  are  dif- 
fojved  in  it  by  the  joint  afliftance  of  agitation  and 
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prefTure.  This  apparatus  is  applied  to  the  con- 
denfatjon  of  the  carbonic  acid,  and  like  wife  to 
that  of  the  oxygen  and  hydrogen  gafes. 

The  fecond  kind  of  apparatus  is  appropriated 
to  the  obtaining  elaftic  fluids  by  effervefcence,  and 
is  {till  more  fimple  than  the  former.  Although  it 
rcfembles  thole  ufed  in  our  laboratories,  and  con- 
fills  of  a receiver  furnifhed  with  tubes,  and  flop- 
cocks,  yet  M.  Paul  has  brought  it  to  a degree  of 
perfection,  fimpiicity,  and  convenience,  which 
renders  the  operation  more  eafy,  expeditious  and 
certain,  than  before.  Its  performance  is  fo  exadt, 
that  nothing  whatever  is  wafted  : it  collects  the 
whole  of  the  gas ; and  is  fo  contrived,  that  the 
effervefeing  materials  can  never  fwell  fo  much  as 
to  reach  the  fir  ft  water  through  which  the  gas 
paffes : in  fhort,  every  thing  relating  to  it,  whether 
refpecling  time  or  fpace,  is  turned  to  the  greatefl 
advantage.  The  mechanifm,  which  produces  thefe 
effects,  is  at  the  fame  time  of  wonderful  fimpiicity; 
and  fuch  as  denotes  in  the  inventor  the  mod  per- 
fect experience  in  the  feveral  operations,  as  well  as 
a complete  acquaintance  with  the  acknowledged 
inconveniencies  attending  the  machines  in  common 
ule,  and  with  the  means  of  obviating  them.  The 
gas  furnifhed  by  this  procefs,  is  drawn  out  by  the 
fame  pump,  and  conveyed  into  the  fame  cafks  as 
that  which  is  expelled  by  heat. 

With  regard  to  the  compreffing  machine,  (the 
ftru&ure  of  which  was  not  explained  to  the  Com- 
mittee, 
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m it  tee,  as  the  inventor  wifhes  to  keep  it  fecret)  it 
is  fufficient  for  us  to  fay,  that  it  anfwers  the  pur- 
pofe  in  the  mod  effectual  manner,;  as  the  various 
gafeous  waters,  fpecimens  of  which  were  prepared 
before  the  Committee,  contain  a larger  proportion 
of  elaftic  fluids  (efpecially  of  thofe  that  are  known 
not  to  be  fcluble  in  whaler,  except  by  the  ailiffance 
of  preffure)  than  any  that  have  been  made  hitherto* 
The  Committee  faw  him  prepare  in  lefs  than  two 
hours,  two  fmall  cafks  of  Seltzer  water,  as  well 
with  the  carbonic  acid  expelled  by  heat,  as  with 
the  fame  gas  di  fen  gaged  by  means  of  the  fulphuric 
acid.  This  procefs  is  fo  fimple  in  all  its  parts,  as 
to  be  attended  with  no  difficulty,  irregularity,  or 
lofs  of  time:  the  greateft  neainefs  prevails  through- 
out the  whole  of  the  operation.  The  feline  and 
other  fixed  matters  that  enter  into  the  comDofition 
of  fome  of  thefe  waters,  and  efpecially  thofe  of 
Seitz,  Seidlitz,  Spa,  <kc.  are  put  in  their  due 
quantities,  well  mixed  and  powdered,  into  each' 
bottle,  before  it  is  filled  with  the  gafeous 
water,  which  is  drawn  immediately  from  the  caflc 
where  it  receives  the  impregnation.  Even  the 
mode  of  drawing  off  the  gafeous  water  from  thefe 
cafks  is  brought  to  the  higheft  degree  of  improve- 
ment. The  hiding  noife,  and  the  burfting  of  the 
bottles  occafionally,  at  the  moment  they  are 
corked,  convinces  the  fpedator,  that  the  water  is 
fuper-faturated  with  gas;  and,  that,  notwithftand- 
ing  a fmall  quantity  efcapes^  the  liquid  ftill  retains 

much 


( 16  ) 

/ 

much  more  of  it  than  any  artificial  water  hitherto 
prepared. 

To  this  fketch  of  the  new  procefTes  which 
M.  Paul  employs  for  the  folution  of  gafes  in  water, 
the  Committee  think  it  proper  to  add  a fhort 
account  of  the  various  ingredients  which  enter 
into  the  feveral  mineral  waters  prepared  by  him  ; 
in  order  that  phyficians  may  thereby  be  enabled  to 
diredt  their  ufe  according  to  the  principles  con- 
tained in  them,  or  to  fugged  fuch  modifications, 
in  their  preparation,  as  they  may  think  defirable*.. 
The  following  are  the  proportions,  which,  ac- 
cording to  the  written  ftatement  of  M.  Paul,  to 
the  Committee,  are  contained  in  each  bottle  of 
twenty  ounces  meafure.  1 

1 ft.  The  strong  Seltzer  water  contains* 
in  each  bottle  of  20  ounces. 

Carbonic  acid  obtained  by  effervefcence,  5 
times  the  bulk  of  the  water  employed. 
Carbonate  of  Lime,  ....  4 grains 

Magnefia,  2 grs. 

Carbonate  of  Soda,  . ; . . 4 grs. 

Muriate  of  Soda,  ....  22  grs. 

idly,  The  mile  Seltzer  water  contains 
Carbonic  acid  evolved  by  means  of  heat, 
and  mixed  with  a little  hydrogen  gas, 
4 times  its  bulk. 

* See  the  Appendix,  Note  C* 

Tfc* 
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The  4 falts  in  the  fame  proportions  as  in 
the  Jirong  Seltzer  water. 

3dly,  The  Spa  water  contains,  in  each  bottle 
of  20  ounces  : 

Carbonic  acid  obtained  by  effervefcence,  5 
times  its  volume. 

Carbonate  of  Lime,  ....  2 grains 

Magnefia, 4 grs. 

Carbonate  of  Soda,  . ’ . . ,2  grs. 

Muriate  of  Soda,  . . . . f gr. 

Carbonate  of  Iron,  . . . . * gr. 

4thly,  The  strong  Spa  water  contains: 
The  fame  as  the  preceding,  but  with  a 
double  proportion  of  iron. 

5thly,  The  gaseous  alkaline  water  con- 
tains : 

Carbonic  acid  by  effervefcence,  6 times  its 
volume. 

Carbonate  of  Pot-afh,  • . 144  grains 

6thly,  The  Seidlitz  water  contains: 

Carbonic  acid  by  effervefcence,  5 times  its 
volume. 

Sulphate  of  Magnefia,  . . 144  grains 

ythly, The  oxygenated  water  contains: 
Oxygen  gas  half  its  volume. 

d Sthly, 
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Sthly,  Hydrogenated  water  contains: 
Hydrogen  gas,  one  third  of  its  volume. 

9thly,  H YDRO-CARBONATED  WATER  Contains: 
Carbonated  hydrogen  gas,  two-thirds  of  its 
volume. 

lOthlv,  The  WEAK  IIYDRO-SULPIIURATED 
water  contains  : 

Half  its  volume  of  hydrogen  gas,  mixed 
with  one-thirtieth  part  of  fulphurated 
hydrogen  gas. 

' - - ' ' r < 1 ■ 

nthly,  The  strong  hydro-sulphurated 
water  contains : 

Half  its  volume  of  hydrogen  gas,  mixed  with 
one-fourth  of  fulphurated  hydrogen  gas. 


SECTION  IV. 

Examination  of  the  Waters  prepared  in  the 
Ejlablijhment  of  Mejfrs , Paul  and  Co . 

The  Committee  did  not  confine  its  enquiry 
to  the  infpedtion  of  the  laboratory  of  mineral  wa- 
ters, and  the  procefles  of  fabrication  ; they  thought 
it  proper  to  bring  the  refults  themfelves  under  ex- 
amination. For  that  purpofe,  a few  bottles  of 
each  of  the  waters,  prepared  by  the  above  men* 
tioned  procefles,  were  carried,  carefully  corked 

and 
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and  fealed  up,  from  the  laboratory  of  MefTrs.  Paul 
and  Co.  to  that  of  one  of  the  members  of  the 
Committee,  where  they  were  examined,  not  with 
all  the  accuracy  required  in  the  analyfis  of  an  un- 
known mineral  water,  (as  fuch  a precifion  would 
have  been  fuperfluous),  but  with  fufHcient  care 
and  attention,  to  give  perfect  fatisfadtion  as  to  the 
nature  of  their  contents.  The  following  circum- 
ftances  were  obferved  by  the  Committee,  three 
days  after  the  bottles  had  been  in  their  pofleflion, 
during  which  time  they  were  kept  in  a cool  and 
fhaded  place. 

The  bottles  containing  Seltzer  water,  efpe- 
cially  that  which  M.  Paul  calls  Strong  Seltzer 
water>  produced  at  the  moment  they  were  un- 
corked, a confiderable  effervefcence,  accompanied 
with  a remarkable  hi  fling  noife.  The  cork  was 
feveral  times  blown  out  with  a loud  report,  and 
abundance  of  bubbles  continued  to  efcape  from 
the  fluid  for  feveral  hours.  In  decompoflng  this 
water  accurately  by  lime  water,  the  precipitate 
obtained  indicated  a little  more  than  three  times 

• 

its  volume  of  carbonic  acid.  The  reagents  indir 
cated  the  prefence  of  the  different  falts,  that  had 
been  diflolved  in  the  water. 

The  fame  circumftances  took  place  with  the 
weak  Seltzer  water ; this  however  yielded  a little 
lefs  gas  than  the  former y yet  it  produced  a fimilar 
hiding  and  effervefcence,  and  one  of  the  corks  was 
blown  put, 
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The  ftrong  Spa  water  had  blackened  its  cork. 
Some  light  yellowifli  clouds  were  feen  floating 
in  it ; it  was  brifk  and  fparkling,  and  had  a dif- 
tin<ft  ferruginous  tafle ; it  reddened  on  the  addi- 
tion of  nut-galls. 

The  weak  Spa  water  was  brifker  and  more  aci- 
dulous than  the  former ; it  had  lefs  of  the  metallic 
tafte,  and  was  not  fo  much  blackened  by  the  ad- 
dition of  gallic  acid.  Some  light  yellowifh  clouds 
were  alfo  perceived  in  it. 

The  gafeous  alkaline  water  which  was  much  lefs 
eflfervefcent  than  any  of  the  former,  and  had  a 
fweetifh  tafte,  contained  twice  and  half  its  volume 
of  carbonic  acid.  The  prefence  of  the  alkali  was 
made  confpicuous  by  every  poflible  reagent ; and  its 
power  in  weakening  the  acidity,  was  abundantly 
well  marked,  efpecially  when  compared  to  the 
Seltzer  and  Spa  waters. 

The  Seidlitz  water,  befides  the  properties  of  a 
gafeous  water,  exhibited  thofe  of  a folution  of 
fulphate  of  magnefia,  or  Epfom  fait. 

The  oxygenated,  hydrogenated,  and  hydro- 
carbonated  waters,  differed  but  little  either  in  tafte 
cr  properties  from  common  water.  They  pro- 
duced neither  hiding  noife,  on  being  uncorked, 
nor  any  very  fenfible  effervefcence,  on  coming  in 
contact  with  air;  and,  in  general,  they  did  not 
offer  any  obvious  analogy  with  gafeous  waters. 
They  fcarcely  emitted  a few  bubbles  of  oxy- 
gen, or  hydrogen  gas ; and  they  did  not  produce 
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upon  any  reagent,  effects  fufficiently  marked  to 
indicate  clearly  the  prefence  of  the  gates  with 
which  they  had  been  impregnated  by  preffure; 
yet  the  fmall  portion  that  they  did  yield,  had  Under- 
gone no  alteration,  but  retained  the  characters, 
the  one  of  oxygen,  and  the  other  ot  hydrogen 
gas,  in  a ftate  of  tolerable  purity. 

Finally,  the  hydro-fulphurated  waters,  without 
producing  any  agitation,  or  effervefcence,  appeared 
a little  turbid,'  and  emitted  a flightly  foetid  fmell. 
The  nitrous  acid,  and  acetite  of  lead,  clearly  indi- 
cated the  prefence  of  fulphur.  The  precipitate 
produced  by  the  firft  of  thefe  reagents,  was  more 
diftindtly  marked  in  the  throng,  than  in  the  weak 
fort. 

All  the  phenomena  and  chara<fters  that  have 
juft  been  enumerated  and  defcribed,  were  equally 
dilcovered  in  the  principal  kinds  of  the  fame 
mineral  waters,  fome  months  after  they  had 
been  fent  from  Geneva  to  Paris,  where  they  had 
been  kept  in  cellars ; there  was  this  difference 
however,  that  the  quantity  of  carbonic  acid  in 
the  firft  kind,  was  fenfibly  diminhhed,  although 
not  fo  much  as  might  have  been  expected,  ftnoe 
the  ftronger  fort  ftill  contained  twice  and  half  its 
Volume  of  carbonic  acid. 
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SECTION  V. 

Obfervations  on  the  Modes  of  Preparation,  and 
on  the  Nature  of  the  Waters . 

The  general  furvey  of  the  eftablifhment,  the 
infpeftion  of  the  apparatus,  the  communication 
made  by  M.  Paul  himfelf,  of  his  receipts  for  the 
factitious  waters,  and  the  examination  of  thefe 
waters,  both  frefli  and  old,  as  prepared  by  him  at 
Geneva,  and  at  Paris,  led  the  Committee  to  fome 
obfervations,  which  it  may  be  ufeful  to  commu- 
nicate to  the  Inflitute  : they  relate  both  to  the 
general  proceffes  ufed  by  the  inventor,  and  to  the 
ipecial  nature  of  each  of  the  mineral  waters  in 
particular.  The  principal  objeCt  of  thefe  obfer- 
vations is  to  fuggeft  fome  modifications  or  im- 
provements of  which  thefe  artificial  liquids  ap- 
pear fufceptible,  and  which  may  have  fome  in- 
fluence on  their  fuccefs  in  the  cure  of  difeafes. 

1 ft,  Although  there  can  be  no  doubt,  that  the 
machines  and  proceffes  of  M.  Paul,  enable  him  to 
impregnate  water  with  a greater  quantity  of  gas 
than  any  of  the  proceffes  hitherto  employed, 
thefe  waters  have  conftantly  appeared,  on  exami- 
nation, to  contain  lefs  gas  than  the  author  ftated. 
It  fhould  not  be  inferred  from  this  circumftance, 

that 
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that  M.  Paul  does  not  a&ually  poflefs  the  means 
of  condenfing  in  the  water,  by  his  comprefling 
machine,  as  much  as  6 times  its  volume  of  carbo- 
nic acid,  and  of  afcertaining  with  certainty,  the 
reality  of  this  condenfation ; but  it  is  certain,  that 
thefe  waters  fuffer  conftant  and  fucceflive  lofles, 
either  at  the  moment  the  cork  is  applied  and  fealed 
in  the  bottle,  or  in  keeping,  or  uncorking  it; 
as  the  rapidity  and  noife  with  which  the  cork  is 
drawn,  fufliciently  denotes.  It  muft  be  obferved, 
however,  that  more  elaftic  fluid  is  obtained  from 
thefe  waters,  by  the  pump  and  other  ingenious 
mechanifm  that  the  author  has  conftru&ed  for 
that  purpofe,  than  by  the  procefles  ufed  by  the 
Committee;  but  there  is  reafon  to  believe,  that 
notwithftanding  his  ingenious  contrivance  for  difen- 
gaging  the  gafes  from  the  water,  and  afcertaining 
their  quantity,  ftill  there  may  be  fome  fource  of 
error;  flnce  folutions  of  lime  and  barytes,  uni- 
formly indicate  a fmaller  quantity  of  thefe  gafes  *. 
This  obfervation,  however,  (the  only  one  the 
Committee  will  have  to  make  on  the  general 
fcheme  of  M.  Paul,)  ought  rather  to  convey  a 
more  favourable  idea  of  his  eftablilhment,  as  will 
appear  from  the  following  remarks  on  each  kind  of 
artificial  water  in  particular. 

2dly,  The  ftrong  Seltzer  water,  although  ap- 
pearing to  contain,  when  chemically  examined, 
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Iefs  carbonic  acid  than  it  was  made  to  abforb  in 
the  procefs  of  preparation,  is  fhill  found  to  be 
loaded  with  a greater  quantity  of  this  gas  than 
any  of  the  artificial  waters  hitherto  made.  Berg- 
mann,  and  all  the  authors  that  have  followed  him, 
mention  only  a volume  of  gas,  either  equal,  or  a 
little  fuperior  to  that  of  the  fluid;  whilft  M. 
Paul's  waters  conflantly  yielded  upwards  of  three 
times  their  volume  of  gas.  But  this  great  propor- 
tion of  carbonic  acid,  which  gives  to  the  fuper- 
abundant  gas  fuch  a conftant  tendency  to  efcape, 
and  to  the  water  fuch  a remarkable  effervefeent 
quality,  may  be  regarded  as  fuperfluous  as  to  the 
medicinal  properties  of  the  water.  Twice  its  vo- 
lume of  gas  would  be  fufficient  to  render  it  fuperior 
to  any  of  thofe  that  nature  affords.  Patients  do 
not  take  in  any  thing  like  the  quantity  of  gas  con- 
tained in  M.  Paul’s  factitious  water;  a great  deal 
of  it  being  difengaged  in  uncorking  the  bottles, 
and  a great  deal  again  in  pouring  out  the  water  and 
fwallowing  it.  But  it  muff  be  acknowledged 
that  the  brifk  and  fparkling  quality  is  generally 
agreeable,  and  particularly  well  adapted  to  fome 
domeftic  purpofes ; fo  that,  although  it  is  not  in- 
difpenfable  in  the  medicinal  adminiflration  of 
thefe  waters,  the  author  neverthelefs,  deferves 
* credit  for  this  additional  merit.  The  Committee, 
however,  does  not  entertain  the  fame  opinion  with 
refpedt  to  the  addition  of  carbonate  of  lime  and 
magnefia,  in  the  artificial  Seltzer  water.  They 

believe 
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believe  with  Bergmann,  that  thefe  earthy  falts,  with- 
out being  fo  noxious  as  the  illuftrioiis  profeffor 
thought,  and  without  occafloning  the  obftru&ions 
which  he  apprehended  might  refult  from  them, 
cannot  at  leaf!  add  any  ufeful  quality  to  this  wa- 
ter, and  may,  perhaps,  diminifh  thofe  which  it  * 
derives  from  its  other  principles 

3dly,  The  preparation  of  the  weak  Seltzer  water* 
with  carbonic  acid  extracted  by  heat,  was  a very 
happy  invention.  It  is  certain  that  this  water  has 
not  the  fame  fharpnefs,  and  does  not  occafion  the 
fame  irritation  as  is  obferved  in  that  which  is  pre-^ 
pared  with  carbonic  acid  obtained  by  effervefcence. 
The  two  obfervations  on  the  fuperabundance  of 
acid,  and  on  the  prefence  of  the  earthy  falts,  apply 
to  this  kind  as  well  as  to  the  former.  It  may  more- 
over be  obferved,  that  it  would,  perhaps,  be  defir^ 
able  that  this  water  fhould  not  contain  the  hydro- 
gen gas  which  M.  Paul  Hates  to  exifl  in  it ; and  as 
the  origin  of  this  gas  is  well  known,  he  might  eaffiy 
avoid  it  by  iubftituting  in  place  of  his  iron  cylin- 
der, an  earthen  one,  and  for  the  chalk  which  he  em- 
ploys, fome  powdered  marble  or  calcareous  fpan 
The  water  which  he  pours  into  the  cylinder,  and 
which  he  finds  fo  efficacious  in  facilitating  and 
battening  the  difengagement  of  the  carbonic  acid* 
would  then  no  longer  give  birth  to  the  hydrogen 
gas  above  mentioned.  But  it  mutt  be  acknow- 

* See  the  Appendix,  note  E, 
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kdged,  that  this  remark,  although  tending  to  carry 
a little  farther  the  degree  of  perfedion  which  this 
preparation  is  fufceptible  of,  ought  to  be  con- 
fidered  as  of  little  importance,  with  refped  to  th<3 
nature  and  falubrious  effeds  of  this  kind  of  mi* 
nerai  water*. 

4th ly,  In  both  kinds  of  M.  Paul’s  faditious 
Spa  waters,  there  always  appears  a cloudy  precipi- 
tate of  carbonate  of  iron,  notwithftanding  the  fuper- 
abundance  of  carbonic  acid,  which  is  contained 
in  thefe  waters,  and  the  exad  and  careful  method 
by  which  the  iron  is  added.  M.  Paul  puts  into 
the  bottle,  previous  to  the  introdudion  of  the 
falts,  and  of  the  gafeous  liquid,  a quantity  of  fo~ 
lution  of  iron  in  acidulous  wrater,  the  proportion 
of  which  he  varies  according  as  he  withes  to  pre- 
pare weak  or  ftrong  Seltzer  water.  The  precipi- 
tation of  the  iron  muft,  therefore,  be  owing  to 
the  previous  preparation  of  this  folution;  and  it 
would  be  very  eatily  prevented  either  by  preparing 
the  ferruginous  folution  later,  or  by  leaving  out 
the  two  earthy  falts,  which  are  added  to  no  ufeful 
purpofe.  However,  notwithftanding  this  par- 
tial precipitation  of  iron,  there  remains  enough  of 
it  to  give  to  the  water  the  metalic  tafte,  the  pro- 
perty of  blackening  on  addition  of  gallic  acid,  and 
the  medicinal  qualities  that  are  known  to  belong 
to  this  clafs  of  waters. 


* 


5thly, 


See  the  Appendix,  note  F. 


f 


( 2?  ) 

5thly,  The  gafeous  alkaline  water  is  prepared 
with  carbonate  of  pot-alb,  evidently  for  the  foie 
purpofe  of  giving  it  exa&ly  the  fame  quality  as 
that  known  under  the  name  of  alkaline  mephitic 
water,  fo  much  ufed  in  England,  and  fo  ftrongly  re- 
commended by  Dr.  Jugenhoutz,in  cafes  of  calculus. 
Yet  the  natural  gafeous  alkaline  waters  are  all  fo- 
lutions  of  carbonate  of  foda,  with  excefs  of  carbo- 
nic acid.  The  waters  of  Vichy,  of  Bard,  and  fe- 
veral  waters  of  Puy  de  Dome  and  Montd’or,  are 
of  that  kind.  If  Phyficians  fhould  wifh  to  have 
waters  prepared  exactly  fimilar  to  thofe  which  we 
have  juft  mentioned,  it  would  be  very  eafy  to  M. 
Paul  to  introduce  that  flight  modification  in  his 
procefs,  by  fubftituting  the  carbonate  of  foda  to 
the  carbonate  of  pot-alh.  He  might,  at  the  fame 
time,  continue  to  prepare  the  alkaline  gafeous 
water  with  pot-afh,  if  it  fhould  continue  to  be 
found  ufeful  in  fome  urinary  complaints;  but  it 
does  not  appear  at  all  probable,  in  the  prefent 
ftate  of  animal  anatyfis,  that  an  alkaline  carbonate 
fhould  polTefs  a folvent  power  over  calculi  formed 
of  uric  acid  or  phofphate  of  lime;  and  thefe  two 
kinds  of  concretions  are  known  to  be  the  mod 
frequent  of  all. 

6thly,  Although  the  Seidelitz  water,  with  which 
we  are  acquainted  at  Paris,  does  not,  by  any  means, 
contain  a portion  of  gafs  approaching  to  that  which 
is  introduced  into  the  waters  which  M.  Paul 
prepares;  this  addition,  probably  recommended 
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by  medical  men,  cannot  be  attended  with  any 
inconvenience:  it  would  be  eafy,  however,  in  cafe 
it  fhould  be  found  advifeable,  to  diminifh  at  plea- 
fure  the  proportion  of  gas,  as  alfo  to  vary  and  in- 
creafe  the  proportion  of  fulpbate  of  magnefia,  in 
order  to  render  this  water  more  a&ive  and  more 
purgative.  Perhaps,  alfo,  it  will  be  found  proper 
that  M.  Paul  fhould  add  to  his  fadtitious  Sei- 
delitz  water,  the  fmall  proportion  of  muriate  of 
magnefia,  which  has  been  found  in  the  natural 
Seidelitz  water,  and  which,  confidering  its  lharp 
and  ftrong  tafle,  feems  to  deferve  being  ranked 
amongft  its  active  principles. 

7thly,  The  preparation  of  oxygenated  water, 
and  the  folution  of  oxygen  gas,  in  twice  its 
volume  of  water,  by  means  of  a ftrong  preffure,  is 
a real  and  important  difcovery,  both  in  philofophy 
and  medicine.  There  is  every  reafon  to  believe, 
that  it  will  become  iifeful  in  feveral  arts;  and  it 
may  alfo  account  for  fome  natural  phenomena, 
hitherto  but  little  underftood.  This  water,  how- 
ever, does  not  appear  to  be  a true  folution  of 
oxygen  gas;  the  gas  feems  merely  to  be  con- 
denfed  and  retained  in  it  by  preffure,  fo  as  to 
efcape  from  it  eafily,  whenever  the  preffure  is 
either  diminifhed  or  removed;  and  it  is  for  that 
reafon,  no  doubt,  that  we  could  not  extradl  from 
the  water  even  one-third  of  the  quantity  which 
the  author  flates.  Although  the  tafle,  and  other 
properties  of  the  water  thus  oxygenated,  fee.m  not 
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to  differ  from  thofe  of  common  water,  it  would 
not  be  reafonable  to  raife  any  doubts  on  the  effects 
which  the  phyficians  of  Geneva  have  obtained 
from  it;  which  effeds  they  have  carefully  de- 
fcribed  in  feveral  numbers  of  the  Bibliotheque 
Britannique , while  treating  of  the  modern  pneu- 
matic chemiftry.  From  the  refearches  which  one 
of  the  members  of  this  Committee  had  already 
made  on  that  part  of  medicinal  chemiftry  (feveral 
years  before  Meffrs.  Rollo  and  Cruckfhanck,  who 
feem  either  to  have  forgotten  or  to  have  been 
ignorant  of  his  previous  fpeculations  on  the  fub- 
jed),  the  Committee  is  perfuaded,  that  water  im- 
pregnated with  oxygen  gas,  may  become  one  of 
the  mofl  powerful  remedies,  and  moft  ufeful  re- 
fources  in  the  healing  art.  It  will,  perhaps,  in 
many  inflances,  fupply  the  place  of  the  acids,  the 
oxyds,  and  metallic  falts,  with  regard  to  their 
oxygenating  operation,  or,  at  leafl,  affifl  and  fup- 
port  them  in  promoting  that  effed.  But  this  isquite 
a new  field  of  inveftigation,  where  much  remains 
to  be  done  before  it  is  poffible  to  draw  any  pofi- 
tive  conclufions. 

8thly,  As  to  the  hydrogenated  and  hydro-car- 
bonated waters,  notwithftanding  the  hopes  which 
the  Phyficians  of  Geneva  had,  with  fome  founda- 
tion, conceived  of  thefe  waters,  when  they  in- 
duced M.  Paul  to  attempt  their  preparation  ; the 
trifling  effeds  that  have  been  obtained  from  them 
are  fuch  as  might  have  been  expeded  from  the 
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fmall  quantity  of  hydrogen  gas  which  they  con- 
tain, and  the  extreme  weaknefs  with  which  it  ad- 
heres to  the  liquid  ; this  however  by  no  means 
appears  to  be  a fufficient  reafon  for  laying  afide 
thefe  two  kinds  of  artificial  waters.  Time  alone 
can  fhow  what  may  be  expected  from  their  ufe ; 
and  the  theory  of  elaftic  fluids,  in  fhowing,  that 
hydrogen  and  oxygen  are  controlled  in  their  virtues, 
indicates  that  their  utility  fhould  not  be  defpaired 
of,  until  their  true  properties  have  been  carefully 
afcertained. 

9thly,  Finally,  the  fulphurated  waters  appeared 
to  the  Committee  to  be  not  sufficiently  impregnated 
with  fulphurated  hydrogen  gas.  This  gas  is  united, 
in  this  inftance,with  fome  pure  hydrogen  gas, form- 
ing only  one  thirty-fecond  part  (in  volume ) of  the 
weak  fort  of  thefe  waters,  and  one-fourth  of  thofe 
of  the  flrongcr  kind.  There  does  not  appear  to 
be  any  advantage  in  introducing  into  the  water 
pure  hydrogen  along  with  the  fulphurated  hydro- 
gen gas;  the  former,  as  it  is  well  known,  diffolves 
in  water,  but  very  fparingly,  and  only  by  means 
of  a confiderable  preffiure,  and  therefore  can  but 
ferve  to  diminifh  the  folubility  of  the  latter,  which, 
of  itfelf,  is  tolerably  foluble.  Bergmann  propofed 
to  imitate  the  fulphureous  waters  by  the  fimple 
addition  of  fulphurated  hydrogen  gas ; and  no 
chemift,  after  him,  had  ever  propofed  to  affociate 
this  with  the  pure  hydrogen  gas.  At  any  rate, 
the  proportion  of  fulphurated  hydrogen  gas  might 
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be  varied  according  to  circumftances,  and  it  could 
be  carried  much  beyond  the  limits  indicated  by 
M.  Paul,  whofe  means  however  are  more  than 
fufficient  to  fulfil  every  indication  *. 
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RECAPITULATION  and  CONCLUSION. 

Far  from  wifhing  to  offer  the  foregoing  obfer- 
vations,  as  objections  to  the  eftablifhment  juft 
defcribed,  they  have  only  been  intended  to  place 
in  a more  meritorious  and  confpicuous  light,  the 
great  extent  and  utility  of  which  it  appears  fuf- 
ceptible.  Thofe  obfervations  ought  to  prove,  at 
the  fame  time,  the  high  value  which  the  authors 
of  this  inquiry  fet  upon  the  undertaking,  and  the 
efteem  which  they  have  conceived  for  the  inventor. 
But  that  there  may  remain  no  doubt  in  that 
refpeCt,  they  will  terminate  this  report  by  a fum- 
mary  account  of  the  advantages  which  may  be  ex- 
pected from  this  new  manufacture  of  mineral 
waters,  and  of  the  motives  that  led  them  to  the 
conclufions  they  have  drawn. 

i ft,  Since  chemiftry  has  determined  the  nature 
and  proportion  of  principles  (particularly  of  the 
gafes),  diffolved  in  mineral  waters,  art  poflefles  all 
the  means  of  imitating  them.  The  procefles  of 
M.  Paul  (how,  that  he  is  completely  poffeffed  of 
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* See  the  Appendix,  note  G. 
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thofe  means,  and  has  a perfed  knowledge  of  all 
the  refources  that  art  can  afford* 

2dly,  The  new  eflablifhment  defcrlbed  in  this 
Report,  offers. a .laboratory  much  fuperior  to  any 
hitherto  known ; here  are  no  longer  feen  the  nar- 
row  means  commonly  ufed  in  chemical  laborato- 
ries, nor  is  the  operation  any  longer  confined  and 
reftrained  by  the  complication  of  a thoufand  other 
experiments, going  on  at  the  fame  time.  It  is  a true 
pneumatic  laboratory,  a real  manufacture*  in 
which  the  fame  courfe  of  operations,  performed 
with  great  care  and  upon  a large  fcale,  conflantly 
lead  to  uniform  relults. 

3dly,  To  the  common,  but  inadequate  procef- 
fes  of  ordinary  laboratories,  M.  Paul  has  fubfti- 
tuted  acompreffing  machine,  which  introduces  into 
the  water,  not  only  a quantity  of  carbonic  acid  gas 
three  times  as  great  as  could  be  done  before,  but 
other  elaflic  fluids  alfo,  which  had  been  hitherto 
confidered  as  totally  infoluble. 

4thly,  The  Seltzer  and  Spa  waters  prepared  in 
this  eftablifhment,  are  made  much  ftronger,  and 
much  fuperior  to  thofe  which  were  formerly 
prepared  in  (hops  and  laboratories,  and  this  en- 
tirely by  means  of  the  new  procefs  of  compreffion, 
which  Mr.  Paul  employs  for  faturating  the. 
water  with  carbonic  acid  gas.  The  weak  Seltzer 
water,  prepared  with  carbonic  acid  evolved  by 
heat,  has  certainly  the  advantage  of  being  much 
lefs  irritating,  and  therefore  much  better  adapted 
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to  certain  cafes,  than  that  prepared  with  the 
fame  acid  difengaged  by  effervefcence*  which , 
in  fuch  cafes,  might  be  attended  with  prejudi- 
cial effe&s. 

5thly,  The  oxygenated  and  hydrogenated  wa- 
ters are  acquifitions  of  confiderable  importance 
in  the  healing  art.  In  Phyfics  and  Chemiflry, 
they  will  afford  new  means  of  invefligation , and 
in  agriculture,  and  in  the  arts,  they  may  perhaps 
become  new  inftruments  equally  ufeful  and  va- 
luable. 

6thly,  The  Seidlitz  waters,  and  the  fulphureous 
artificial  waters,  are  entirely  fimilar  to  the  natural 
Iprings  which  they  are  intended  to  imitate. 

ythly*  The  preparation  of  the  various  kinds 
of  medicinal  mineral  waters,  by  the  methods  of 
M.  Paul*  is  fufceptible  of  modifications  and  im- 
provements, readily  to  be  obtained.  It  would  be 
eafy*  by  means  of  fome  flight  changes  m the 
quantities  of  the  different  ingredients,  and  the 
management  of  the  procefles,  to  increafe*  dimi- 
nifh,  and  otherwife  modify  their  effedts. 

Sthly,  The  new  eftablifhment,  confidered  in  a 
general  point  of  view*  offers  to  the  healing  art 
a feries  of  medicinal  preparations,  that  may  fulfil 
in  practice  a variety  of  indications  of  cure  $ and, 
with  the  afliftance  of  a very  few  other  means,  prove 
adequate  to  the  treatment  and  relief  of  a great 
number  of  difeafes. 

k 9thiy* 
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9thly,  The  preparation  of  mineral  waters  hav** 
ing  thus  become  eafy,  and  being  carried  on  upon 
a large  fcale,  the  indigent  Tick,  and  the  hofpitals 
of  every  defcription,  will  find,  in  the  produ&s  of 
this  pharmaceutical  eftablifhment,  curative  means 
that  they  could  much  lefs  eafily  have  obtained 
from  their  natural  fource,  on  account  of  the 
expence  of  travelling,  or  that  which  neceflarily 
attends  the  importation  of  thofe  waters  from 
diflant  countries. 

iothly,  Finally,  this  preparation  of  artificial 
mineral  waters,  carried  on  upon  fuch  an  extenfive 
fcale,  as  to  fupply  conftantly  a great  number  of 
individuals,  is  calculated  to  create  in  France  a 
new  branch  of  induftry,  not  only  important  to 
the  healing  art,  but  alfo  to  commerce  and  na- 
tional profperity,  by  preventing  the  exportation 
of  confiderable  fums  of  money,  which,  on  the 
contrary,  will  now  be  imported  for  the  fame  ob- 
ject from  neighbouring  countries. 

The  Committee,  therefore,  is  of  opinion,  that 
the  Inftitute  fhould  give  the  mod  diftinguifhed 
approbation  to  the  procefles  of  Melf.  Paul  and 
Co.  for  the  preparation  of  artificial  mineral  wa- 
ters, and  declare,  that  they  have  perfectly  ful- 
filled their  intended  objedt  of  fupplying  medicine 
with  artificial  remedies,  that  are  in  many  in- 
ftances  even  superior  to  thofe  which  nature  af- 
fords*. 

National 

* See  the  Appendix,  Note  H. 


National  Institute  21ft  Friroaire,  the 
8th  Year,  (December  1800.) 

(Signed)  V AU  QUELIN . 
CHAPTAL. 
PELLET  AN. 
FOURCROY. 
PORTAL. 

The  Inftitute  approves  the  Report,  and  adopts 
its  conclufions. 

26th  Frimaire,  the  8 th  Year, 

% 

(Signed)  CUVIER. 
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NOTES  OF  THE  EDITOR. 
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Note  A. — Page  6: 

J beg  leave  to  tranfcribe  here  the  following  de- 
clarations of  the  Phyjicians  of  Geneva , and  of 
the  Society  for  the  Encouragement  of  the  Arts , 
in  which  thofe  learned  and  refpe&able  bodies 
were  pleafed  to  exprefs  publicly,  feveral  years 
ago,  their  approbation  of  my  firft  attempts  in  the 
imitation  of  mineral  waters. 


DECLARATION  OF  THE  FACULTY  OF  GENEVA. 

“ We  underfigned,  Phyficians  of  the  Faculty 
£<  of  Geneva,  declare,  that  having  fubmitted  to 
our  examination  the  factitious  mineral  waters 
“ prepared  by  M.  Paul,  and  particularly  thofe  of 
“ Seltzer  and  Spa  j and  having  communicated  to 
him  our  obfervations  on  this  fubject,  with  a 
“ view  to  aflift  him  in  the  fuccefs  and  improve- 
“ ment  of  his  undertaking : we  have  feen,  with 
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<c  Angular  pleafure,  that  the  means  invented  and 
€i  employed  for  this  purpoie,  by  the  faid  M.  Paul, 
" furpafs  all  the  attempts  that  have  been  made 
“ hitherto  in  the  imitation  of  thefe  waters ; that 
“ Science,  united  to  induftry,  has  produced  in 
<e  his  hands  the  happieft  efFedts,  fince  he  can 
*c  now,  with  perfedt  eafe,  furnilh  the  public  with 
“ a conftant  fupply  of  artificial  mineral  waters, 
<f  ftronger  and  more  energetic  than  the  fame 
“ waters,  when  ifFuing  from  the  laboratories  of 
“ Nature ; fo  that  we  can  pofitively  afTert,  that 
“ M.  Paul,  by  his  laudable  efforts,,  has  fue- 
ceeded  in  rendering  himfelf  equally,  interesting 
“ to  Phyficians,  and  ufeful  to  humanity,  in  the 
i(  cure  of  difeafes.’’ 

Geneva,  26thAuguft,  1796, 

(Signed)  Solomiac,  M.  D. 

and  Senior  of  the  Faculty, 
Vieusseux,  M.  D. 

Odier,  M.  D. 

VlGNIER,  M.  D. 

Dunant,  M.  D. 

Man  get,  M.  D, 

Miroglio,  M.  D. 

Bu  tini,  Jun.  M.  D, 
Veillard,  M.  D, 
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DECLARATION  OF  THE  SOCIETY  FOR  THE  ENCOURAGEMENT 
OF  THE  ARTS  COMMITTEE  OF  MECHANICS. 

44  We  underfigned  declare,  that  having,  at  M. 
44  Paul’s  requeft,  attended  at  his  houfe,  in  order 
44  to  witnefs  the  procefs,  by  means  of  which  he 
44  impregnates  his  fa&itious  mineral  waters  with 
44  carbonic  acid  gas  y and  having  examined  his 
44  feveral  apparatus  minutely:  we  have  found 
44  them  conftru&ed  upon  excellent  principles, 
44  and  capable  of  condenfing  in  water,  quantities 
4C  of  this  elaftic  fluid,  fuperior  to  thofe  that  are 
44  contained  in  natural  mineral  waters,  however 
<c  carefully  preferved.  The  energy  of  thofe  appa- 
44  ratus  can  be  varied  at  pleafure ; and  their 
44  action  is  fuch  as  to  impregnate  rapidly  a very 
4C  confiderable  quantity  of  water.  They  are  alfo, 
44  from  their  nature,  equally  applicable  to  the 
44  condenfation  of  any  other  elaftic  fluid  with 
44  which  water  can  be  impregnated,  thus  fupply- 
44  ing  the  art  of  healing  with  new  means  of  cure, 
H and  opening  to  Phyficians  and  Chemifts  a 
44  new  and  interefting  field  of  obfervation. 

44  M.  Paul  has  fhewn  himfelf,  in  the  conftru&ion 
44  of  thefe  apparatus,  deeply  converfant  with  me- 
44  chanics,  and  natural  philofophy ; and  we  have 
“ obferved,  with  great  fatisfacftion,  that  this  dif- 
44  tinguifhed  artift  has  had  chiefly  in  view,  for  a 
“ long  time  paft,  in  his  fucceflive  labours,  and  in 
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“ the  gradual  developement  of  his  talents  and 
“ induftry,  the  relief  of  fuffering  humanity ; and 
€C  vve  feize  with  pleafure  this  opportunity  of  ex> 
“ prefling  to  him  our  diftinguifhed  approbation/’ 

Geneva*  27th  Auguft,  1796. 

(Signed)  M.  A.  Pictet,  Profeflfor  of  Na- 
tural Philofophy,  and  Prefident 
of  the  Committee  of  Mechanics, 
of  the  Society  for  the  Encourage- 
ment of  the  Arts, 

Qdier,  M.  D.  Member  of  the 
fame  Society. 
Butini,  Jun.  M. D. 


Note  B. — Page  9. 

The  obfervations  here  alluded  to,  were  publirti- 
ed  by  Dr.  Odier,  ProfefTor  of  Medicine  at  Geneva, 
in  the  8th  and  10th  volumes  of  the  Bibliotheque 
Britannique , annexed  to  an  account  of  Dr. 
Rollo’s  late  publication  on  the  treatment  of 
Diabetes  and  Syphilis,  and  to  that  of  Mr.  Ca- 
vallo’s  work  on  Factitious  Airs.  The  name  of  Dr. 
Odier,  and  the  moft  juftly  deferved  reputation  of 
the  publication  in  which  thefe  obfervations  are  re- 
corded, induced  me  to  tranflatethem  here  verbatim. 

“ To  the  methods  of  oxygenation  and  de-oxy- 
genation, mentioned  by  Dr.  Rolio,  (fays  Dr. 

Odier, 
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Odier,  Bibliotheqiie  Britannique , Sciences  SC 
Arts,  vol.  viii.)  we  muff  add  another,  a very 
flmple  one,  which  we  have  employed  for  fome 
time  paft  at  Geneva  with  fuccefs.  I mean  the 
gafeous  waters  prepared  by  M.  Paul.  I have 
already  mentioned  them  in  this  journal,  (vol.  vii.) 
and  promifed  to  fpeak  of  their  effedts  as  foon  as 
they  fhould  be  fufficiently  afcertained  by  expe- 
rience. I haften  to  keep  my  word,  in  order  to 
facilitate  the  obfervations  that  other  pra&itioners 
may  make  on  this  fubjedt. 

“ The  oxygenated  waters,  which  contain  about 
half  their  volume  of  oxygen  gas,  are  perfedtly  pure 
in  every  other  refpedh  This  gas  is  not  incorpo- 
rated in  the  water,  by  means  of  any  balls,  but 
merely  by  powerful  compreffiom  It  is  therefore 
ftecefTary,  when  the  waters  are  ufed,  that  they 
fhould  be  conftantly  kept  in  bottles  well  corked* 
the  bottle  being  reverfed  upon  the  cork,  in  a pot 
of  water  > and  it  fhould  be  opened  only  at  the 
moment  of  ufing  it,  when  they  fhould  be  drank 
off  as  rapidly  as  poffible,  one  glafs  at  a time, 
carefully  corking  the  bottle  between  each  glafs* 
With  thefe  precautions,  I have  found  that  this 
remedy,  (which  is  far  from  difagreeable,  the 
waters  being  without  any  tafte  whatever),  reftores 
the  appetite  and  flrength,  promotes  the  fecretion 
of  urine,  allays  fpafms  of  the  ftomach,  particu- 
larly when  they  are  accompanied  with  hyfterical 
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jyinptoms  ; and  prevents  their  return,  efpecially  if 
the  fits  are  periodical. 

“ I attended  fome  time  ago,  the  mother  of  a 
family,  40  years  of  age,  fuojeCt  for  many  years 
pad  to  hyfterical  fits*  which  had  lately  returned 
with  increafed  violence,  in  confequence  of  great 
mental  emotion.  They  began  with  a cramp  in 
the  domach,  accompanied  with  a tightnefs  in  the 
throat,  fuffocation  and  contraction  of  her  limbs. 
This  date,  which  was  totally  exempt  from  fever, 
laded  with  all  its  violence  about  an  hour,  after 
which  the  fymptoms  gradually  abated,  and  left  the 
patient  with  no  other  fenfations  than  a fort  of 
general  uneafinefs,  which  remained  for  fome  hours. 
The  next  day  the  was  perfectly  well ; but  the 
following  day,  exaCtly  46  hours  after  the  com- 
mencement of  the  preceding  attack,  it  returned 
with  the  fame  violence,  the  fame  fymptoms,  and 
in  the  fame  manner. 

“ She  was  in  her  third  fit,  when  I was  called  in* 

I at  fird  gave  her  the  bark  in  large  dofes,  4 days 
fucceflively,  without  effeCt.  I afterwards  tried  the 
Cardamine  pratensis  a remedy  fird  recom- 
mended by  Sir  George  Baker,  and  from  which  I 
have  feen  very  good  effe&s  in  nervous  diforders. 
It  failed  in  this  cafe,  though  the  dofe  adminidered 
was  an  ounce  a-day.  At  length  I ufed  the  oxy- 
genated waters,  in  dofes  of  a glafs  every  two  hours, 
and  from  the  fird  bottles  the  remedy  fucceeded 
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the  fits  returned  no  more,  and  the  patient  has 
been  in  good  health  fince. 

((  Another  mother  of  a family  of  the  fame  age, 
and  nearly  the  fame  conflitution,  was  attacked 
lately  by  a bilious  fever,  during  the  courfe  of 
which  the  had  feveral  fits  of  hyflerics,  which  mani- 
fefled  themfelves  by  lpafms  in  the  flomach,  tight- 
nefs  of  the  throat,  complete  extindlion  of  voice, 
with  a fenfation  of  fuffocation,  great  anxiety,  in- 
voluntary tears,  See.  Thefe  fits  at  firfl  recurred 
at  irregular  periods.  I preferibed  the  oxygenated 
waters,  but  they  produced  fome  fymptoms  of 
dyfuria,  which  obliged  me  to  fufpend  the  ufe  of 
them.  A few  days  afterwards,  this  effedt  having 
ceafed,  and  the  fits  having  become  periodical, 
returning  regularly  every  18  hours,  and  having 
refilled  very  powerful  anti-fpafmodics,  I had  again 
recourfe  to  the  oxygenated  waters,  which  now 
fucceeded  perfedtly,  and  prevented  any  return  of 
the  paroxyfms.  The  dyfuria,  which  thefe  waters 
are  apt  to  occafion,  again  returned,  but  not  till 
after  the  patient  was  cured  $ and  as  (he  then  only 
took  the  waters  by  way  of  precaution,  the  ufe  of 
them  was  difeontinued  without  inconvenience. 

“ I fhall  not  enter  at  prefent  into  any  further 
detail  of  cafes.  I have  feen  feveral  analogous  in-* 
fiances  in  whicli  the  oxygenated  waters  have  done 
great  fervice.  It  appears  to  me,  upon  the  whole, 
that  they  may  be  ranked  amongfl  the  number  of 
good  antifpafmodic  tonics.  I have  feen  them 
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fucceed  extremely  well  in  the  cafe  of  a return  of 
melancholy,  which  had  before  been  cured  by  the 
black  oxyd  of  manganefe,  which  remedy  had  after- 
wards failed.  I have  known  alfo  a dropfical  cafe, 
in  which  they  were  attended  with  aftoiiifhing  diu- 
retic effects.  But  they  fometimes  irritate  the 
urinary  paffages,  and  even  the  inteftinum  redtum, 
fo  much  as  to  produce  accidents  of  dyfuria,  tenef- 
mus,  fanguinolent  ftools,  &c.  I have  witneffed  a 
fingular  e fife <51  from  thefe  waters,  that  I conlider  as 
being  of  the  fame  nature.  I was  called  in  conful- 
tation,  the  21  ft  of  laft  March,  in  the  cafe  of  a girl 
of  eleven  years  of  age,  who  after  the  fmall-pox 
had  a jaundice,  which  was  fucceeded  by  hyfterical 
affedtions,  which  returned  frequently,  and  mani- 
fefted  themfelves  by  violent  cramps  in  the  ftomach, 
accompanied  by  fuffocation,  &c.  Several  anti- 
fpafmodics  had  been  tried  without  effedt.  I ad- 
vifed  the  oxygenated  waters.  They  had  a com- 
plete fuccefs,  and  prevented  at  once  the  return  of 
the  paroxyfm ; but  during  the  firft  three  days, 
the  young  patient  complained  of  a fenfation  of 
extreme  cold  in  making  water,  as  if  her  urine  was 
frozen.  When  I was  informed  of  this  fingular 
effedt,  I was  defirous  of  examining  the  tempera- 
ture of  the  urine  by  the  thermometer,  but  it  was 
too  late  ; the  fymptoms  had  ceafed,  and  from  that 
time  the  patient  has  enjoyed  good  health.  It  is 
probable,  that  this  fenfation  of  coldnefs  was 
nothing  more  than  a flight  irritation,  fimilar  to 

that 
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that  which  occafioned  the  dyfuria.  Thefe  acci- 
dents, however,  are  not  lathing ; and  I only  men- 
tion  them  to  put  others  in  the  way  of  juftly  appre- 
ciating the  manner  in  which  thefe  waters  adt. 

“ I do  not  know  whether  I am  m i (taken  ; but 
it  appears  to  me,  that  thefe  oxygenated  waters 
might  be  ufed  in  bleaching  linens,  with  much 
more  eafe  and  advantage,  than  the  oxygenated 
muriatic  acid,  from  which  fo  much  life  has  been 

derived  for  the  fame  object.  It  would  not  be 

/ 

difficult  to  the  talents  of  the  ingenious  artift, 
who  has  difcovered  the  method  of  preparing  them 
on  a fmall  fcale,  to  give  a greater  extenfion  to  his 
proceffes,  and  to  make  thefe  waters  flow  as  a river, 
which  watering  our  fields,  would  powerfully  affift 
our  manufactures  of  printed  linens,  and  revive 
amongft  us  a branch  of  induftry  of  confiderable 
importance. 

<x  The  hydrogenated  waters,  which  contain 
about  one-third  of  their  volume  of  hydrogen  gas, 
have  no  particular  tafte,  and  require,  in  being  ufed, 
the  fame  precautions  as  the  oxygenated  waiters. 
They  have  not  hitherto  appeared  to  me  to  have 
any  very  decifive  efiedts.  I have  employed  them, 
with  tolerable  fuccefs,  in  cafes  of  fever,  proceed- 
ing from,  or  accompanied  by,  inflammatory  irrita- 
tion. They  have  almoft  always,  in  thefe  cafes, 
evidently  diminifhed  the  frequency  of  the  pulfej 
but  this  effedt,  which  would  be  very  important 
if  it  was  durable,  never  lafted  long.  They  have 
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alfo  fucceeded  in  abating,  forfome  little  time,  the 
pains  of  dyfuria,  and  thereby  facilitating  the  eva- 
cuation of  urine.  They  have  alfo  fometimes  pro- 
cured deep;  but,  upon  the  whole,  I have  not  feen 
yet  any  cure  performed  by  their  means,  and  the 
good  effects  which  patients  experience  from  the 
firft  bottles,  are  little  or  not  at  all  fenfible  after  a 
few  days.  1 have  heard,  however,  that  they  had 
effectually  removed  fpafmodic  dilorders,  which 
had  refilled  other  remedies. 

“ I may  fay  as  much  of  the  hydro-carbonated 
waters,  which  do  not  appear  to  me  to  differ  eften- 
tially  from  the  hydrogenated  waters,  or  to  be 
iuperior  to  them  in  efficacy.  It  is  lingular,  that 
the  hydro-carbonate  is  not  difcoverable  in  the 
water  by  any  tafte,  provided  they  are  carefully 
prepared,  fo  as  to  prevent  a tafte  of  empyreuma, 
which  they  eahly  contract. 

u The  hydro-fulphu rated  waters,  which  are 
prepared  by  impregnating  water  with  hydrogen 
gas,  mixed  with  one  lixty-fourth  part  of  hepatic 
gas,  have  a fmell  and  tafte  of  rotten  eggs,  which 
makes  them  refemble  the  fulphureous  thermal 
waters.  I have  employed  them,  with  more  decided 
fuccefs  than  the  fimple  hydrogenated  or  hydro- 
carbonated  waters,  in  catarrhal  fevers,  in  con- 

fumptions,  in  old  and  inveterate  coughs.  But  I 

♦ 

have  not  yet  had  the  good  fortune  to  derive  per- 
manent effects  from  them,  whether  it  is  becaufe 
the  remedy  being  difagreeable,  it  is  difficult  to 
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continue  it  long  enough  to  obtain  any  confider- 
able  advantage ; or  whether,  becaufe  it  is  natu- 
rally iefs  efficacious  than  would  at  firft  have  been 
imagined  ; or,  in  Ihort,  whether  it  may  not  be, 
that  the  waters  are  too  weakly  impregnated  with 
the  principal  gas  which  diftinguifhes  them  from 
the  other  mephitic  waters.  They  might  perhaps 
be  employed  to  advantage,  either  internally,  as 
diaphoretics  and  folvents,  that  is  to  fay,  as  fa- 
vourable to  the  abforption  of  the  folid  parts,  T 
have  feen,  in  this  refpect,  fome  good  effe&s  from 
them,  though  temporary);  or  externally,  in  the  form 
of  lotions,  in  herpetic  diforders  of  the  pforic  kind. 

I have  not  yet  employed  them  in  this  manner ; 
but  I prefume,  that  to  i render  them  ufeful,  by 
external  application,  it  is  neceflary  that  they 
fhould  be  much  ftronger,  which  might  be  very 
eafily  effected.” 


In  the  other  article  above  mentioned , ( Bib  Ho  ~ 
theque  Britannique , Sciences  SC  Arts , voL  x.) 
Dr.  Odier  exprejfes  himfelf  as  follows: 

€i  I beg  leave  to  take  this  opportunity  of  re- 
commending to  the  attention  of  Phyficians,  a 
mode  of  oxygenation,  much  more  convenient 
than  that  which  is  obtained  by  the  pneumatic 
method.  I mean  the  oxygenated  waters,  which 
we  continue  to  ufe  in  a very  extenfive  and  fuccefs* 
ful  manner. 


i ft,  “ We 
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u i ft,  We  every  day  vvitnefs  their  good  effe<ft$$ 
in  cafes  of  fpafms  in  the  ftomach  and  inteftineSj 
and  efpecially  thole  that  attend  hyfterical  affe&ions, 
and  proceed  from  debility,  rather  than  from  ple- 
thora, or  any  irritating  caufe.  I cured,  by  means 
of  thefe  waters,  a Spanifh  lady,  from  25  to  30 
years  of  age,  who  had  been  for  a length  of  time 
daily  attacked  with  violent  fpafms,  which  were 
originally  brought  on  by  ftrong  emotions  of  mind, 
and  afterwards  confiderably  increafed  by  fatigue, 
and  continual  vomitings,  which  (he  had  fullered 
in  a fea  voyage.  All  the  known  antifpafmodics 
had  been  ulcd  without  fuccefs ; at  length  the 
oxygenated  waters  were  tried,  which  foon  pro- 
duced a complete  cure. 

“ 2dly,  Thefe  waters  have  been  found  ufeful  in 
affe&ions  of  the  cheft,  of  an  afthmatic,  rather 
than  of  a confumptive  nature.  I faw  a woman  of 
55  years  of  age,  who  had  been  fubjedt  for  many 
years  paft  to  difficult  refpiration,  attended  with 
occalional  fits  of  coughing  and  fuffocation,  take 
thefe  waters,  and  derive  a relief  from  them* 
which  no  other  remedy  had  been  able  to  afford. 
I knew  likewife  a gentleman  about  50,  rather  of 
a weakly  conftitution,  who,  in  confequence  of  a 
catarrhal  fever,  had  fuffered  for  a long  time,  from 
a weaknefs  in  the  cheft,  fo  that  the  lead  effort 
of  voice  fatigued  him  extremely,  an  inconveni- 
ence he  felt  the  more  feverely,  being  profeftionally 
1 obliged 
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obliged  to  give  lefions,  when  he  could  neither 
fpeak  nor  read  aloud,  without  extreme  fatigue. 
He  had  a conftant  fenfation  of  cold,  numbnefs, 

✓ ' i ' 

and  weaknefs  in  the  legs  and  thighs.  After  hav^ 
ing  unfuccefsfully  tried  feveral  other  remedies,  t 
at  length  ufed  the  oxygenated  waters,  which 
anfwered  perfectly  well,  and  procured  him  very 
confiderable  relief. 

3dly,  “ The  oxygenated  waters  have  alfo  ap- 
peared to  me  very  ufeful  in  cafes  of  weaknefs  and 
lingering  convalefcence,  after  febrile  difeafes  •>  and 
when  the  patient,  without  having  any  local  com- 
plaint, found  it  difficult  to  regain  his  ftrength,  his 
appetite,  and  ordinary  fpirits.  I have  taken  them 
myfelf  after  an  ague,  which  had  weakened  me 
conliderably,  and  I derived  very  good  effefts  from 
them. 

4thly,  “ They  have  fucceeded  extremely  well 
as  diuretics,  in  cafes  of  anafarca,  accompanied  with 
oppreffion  and  livid  countenance.  One  of  my  col- 
leagues attended  a patient,  labouring  under  a di fol- 
der of  this  nature,  who  had  taken  feveral  remedies 
without  effect,  and  whom  the  oxygenated  waters 
cured  as  it  were  by  enchantment,  by  producing  an 
abundant  evacuation  of  urine.  This  cure,  which 
was  effected  feveral  months  ago,  has  proved  per- 
manent. 

“'When  1 began  to  ufe  the  oxygenated  waters, 
I obferved  that,  with  fome  patients,  it  brought  on 
diftin<5b  fymptoms  of  dyfuria,  I have  fmce  found, 
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however,  tnat  this  remedy  feldom  produces  fucli 
an  effeft  j and,  on  the  other  hand,  I have  fome- 
times  fuccefsfully  ufed  the  hydrogenated -waters  to 
allay  this  fymptom. 

“ However,  neither  the  hydrogenated  waters, 
nor  the  carbonated,  nor  even  the  hydro-fulphu- 
reous,  have  hitherto  appeared  to  me  efficacious 
remedies  in  thofe  cafes,  in  which  they  have  been 
ufed.  The  oxygenated  waters  alone  have  com- 
pletely anfwered  the  hopes  we  had  conceived  of 
them,  and  that  to  fuch  a degree,  that  M.  Paul 
has  already  difpofed  of  a confiderable  quantity  of 
thefe  waters.  They  are  contained  in  bottles  of 
the  capacity  of  about  one  pint,  which,  by  the 
means  of  compreffion,  invented  by  this  ingenious 
mechanic,  are  impregnated  with  half  their  vo- 
lume of  pure  oxygen  gas.  Patients  take  one  or 
two  of  thefe  bottles  in  the  day.  I confider  this 
remedy  as  a valuable  acquifition,  that  will,  no 
doubt,  prove  permanent  in  praftice.  ] am  far 
however  from  thinking,  that  we  have  yet  any  clear 
notion  of  the  manner  in  which  it  operates.  Does 
the  oxygen  actually  pafs  into  the  chyle,  and  from 
hence  into  the  blood.  ? Or  does  it  aft  merely  on 
theflomach,  and  the  inteflines  ? Its  effefts  appear 
fo  quick,  that  I fhould  be  rather  inclined  to  adopt 
the  latter  opinion.  In  this  point  of  view,  there 
would  be  but  a very  diftant  connection  between 
this  mode  of  administering  oxygen,  and  the  oxy- 
genation of  the  blood  by  the  lungs.  But  fuch  is 

the 
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the  origin  of  mofi  difcoveries;  We  feek  for  one 
thing,  and  find  another.” 


Note  C.~Page  i6. 

In  the  rtionth  of  July,  1800,  the  fame  year  in 

Which  this  Report  was  read  before  the  Inftitute, 
* 

another  Report  on  the  fame  fubjed:  was  prefented 
totheSociETt  ofMedicine  of  Paris, the  fub- 
ftance  of  which  perfeddy  coincided  with  the  former. 
But  from  the  account  this  Report  gives  of  the 
formula,  employed  in  the  fabrication  of  the 
waters,  it  will  be  feen  that  fome  flight  changes 
had  already  been  effeded  in  the  formulae,  in  con- 
fequence  of  the  hints  fuggefted  in  the  Report  to 
the  Inftitute.  In  the  Seltzer  and  Spa  waters,  the 
carbonate  of  lime  had  been  fuppreffed ; and,  on 
the  other  hand,  the  following  new  varieties  of 
waters  had  been  added,  either  to  be  drank,  or 
ufed  as  baths  : 

Water  of  Vichy . 

Carbonic  acid  by  effervefcence,  twice  its 
volume. 

Carbonate  of  Lime,  r i . .2,  grains 

Carbonate  of  Magnefia,  . . J gr. 

Carbonate  of  Iron,  . « . ■ . t<?  gr. 

H z Carbonate 


Carbonate  of  Soda,  . . . .24  grs. 

Sulphate  of  Soda, 6 grs. 

Muriate  of  Soda, 4 grs. 

Water  of  Bujfang, 

/ \ 

Carbonic  acid  by  effervefcence,  3 times  its 
volume. 

Carbonate  of  Soda,  . . ^ . 6 grains 

Carbonate  of  Iron,  • . , . ‘ gr. 

Water  of  Vais . 

Carbonic  acid  by  effervefcence,  3 times  its 
volume. 


Muriate  of  Soda,  .... 

13  grains 

Sulphate  of  Iron,  .... 

f gr. 

Sulphate  of  Alumine,  . . . 

Igr. 

Carbonate  of  Iron,  .... 

Water  of  Contreaeville. 

Carbonic  acid  by  effervefcence,  one- 
twelfth  part  of  its  volume. 

Sulphate  of  Lime,  ....  6 grains 

Carbonate  of  Lime,  ...  4 grs. 


Water  of  Balaruc. 

Carbonic  acid  by  effervefcence,  twice  it* 
volume. 


Calcareous 
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Calcareous  Earth  . ...  4 grains* 

Muriate  of  Soda  . . . . 12  grs. 

Carbonate  of  Pot-afh  ...  4 grs. 

Water  of  Plombieres. 

Carbonic  acid  by  effervefcence,  one-twenti- 
eth part  of  its  volume. 

Sulphate  of  Lime  . * * 3 grains 

Carbonate  of  Lime  2 grs. 

Sulphate  of  Magnelia  . . . 1 gr. 

1 i 

Water  of  Barege, 

%• 

This  water  contains  in  each  bottle  10  or  12 
drops  of  the  following  preparation : 

Common  water  . ....  8 ounces 

Sulphate  of  Soda  . ♦ . . j dram 

Carbonate  of  Soda  ....  2 ounces 

Muriate  of  Soda  . . . . . & drams 

Oil  of  Petroleum  . . . .12  drops. 

The  Report  of  the  Society  of  "Medicine,  from 
which  the  foregoing  llatement  is  extraded,  con- 
cludes as  follows : 

“ From  the  report  you  have  juft  heard,  we  pro- 
“ pofe  to  the  Society  to  give  to  the  eftablilhment, 
16  of  Melfrs.  Paul  and  Co.  for  the  preparation  of 
4C  artificial  mineral  waters,  the  moft  authentic  ap- 
“ probation,  acknowledging  the  excellence  of 

their  methods,  the  perfedion  of  their  produds, 
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st  and  the  utility  which  both  national  intefeft  arid 

/ t 

tf<  the  health  of  Citizens  may  derive  from  their 
<f  enterprize.” 

(This  Report  is  figned)  PELLETIER, 

FOURCROY* 

P.  JOSSE, 

DELUNEL, 

LAFISSE. 


Note  D.— -Page  23. 

The  quantity  of  gas  condenfed  in  the  water,  in 
the  firft  inftance,  is  exadtly  indicated  during  the 
operation  by  the  nature  of  the  procefs  itfelf.  As 
for  the  deficiency  of  gas  obferved  by  the  reporters, 
on  examining  the  contents  of  the  bottles,  they 
have  partly  accounted  for  it  themfelves.  I have 
only  to  remark,  that  in  order  to  extraft  all  the 
gas  from  the  water  in  which  it  has  been  con- 
denfed, I lreve  found  that  the  combined  afliftance 
of  a boiling  heat,  and  of  the  pneumatic  pump, 
were  abfolutely  required;  and  the  apparatus  alluded 
to  in  the  report,  is  adapted  to  this  double  purpofe. 
But  even  with  the  afliftance  of  this  apparatus,  I 
have  teafon  to  believe  that  a portion  of  gas  always 
remains  intimately  united  with  the  water,  in  which 
it  is  detained,  partly  by  the  earthy  ingredients, 
partly,  perhaps,  by  the  water  itself. 


Note  • 
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Note  E.-~Page  25. 

I have  occafionally  tried  to  fupprefs  the  earthy 
carbonates,  in  confequence  of  the  objection  fug- 
gefted,  in  the  Report  on  the  fuppofed  inutility  or 
noxious  effeft  of  thefe  falts.  But  feverai  medical 
men  having  had  reafon  to  fufpeA  that  the  waters 
were  not  always  fo  effectual  after  this  fuppreffion, 
I (hall  continue  to  add  thefe  falts  whenever  phy- 
ficians  (hall  not  think  proper  to  order  their  fup- 
preflion. 


Note  F.-^Page  26. 

The  reafon  why  an  earthen  cylinder  has  not,  in 
this  operation,  been  preferred  to  an  iron  one,  is, 
that  the  former,  from  it’s  porous  texture,  parti- 
cularly when  expofed  to  a flrong  heat,  cannot 
anfwer  the  purpofe  near  fo  well  as  one  made  of 
call  iron.  But  care  is  taken  that  the  cylinder  be 
previoufly  fo  oxydated  as  to  be  very  unfit  for  de- 
compofing  water,  and  the  very  fmall  portion  of 
hydrogen  that  may  Hill  be  difengaged,  has  never 
been  found  to  alter  in  the  fmalleft  degree  the  good 
qualities  of  the  water.  Perhaps,  upon  further 
examination,  this  fuppofed  portion  of  hydrocarbo- 
nate  may  be  found  to  confift  partly  of  the  gafeous 
oxyd  of  carbone,  which  has  lately  attradled  the 
attention  of  Chemifts.  This,  however,  is  but  a 
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mere  conjecture,  which  I fhall  take  the  earl i eft  op- 
portunity of  verifying  by  experiment. 

I ' '•  :*s  t ' ' ' . . 


Note  G.— -Page  31. 

Some  fulphureous  or  hepatic  waters  are  found 
in  Italy,  which  appear  to  be  confiderably  ftronger 
than  any  of  thofe  that  are  found  in  other  parts  of 
Europe.  In  the  month  of  Auguft,  1801,  the 
Medical  Society  of  Paris  gave,  in  their  jour- 
nals, an  account  of  a work  of  confiderable  length, 
foon  to  be  publifhed,  on  the  mineral  waters  ot 
Naples  or  its  environs.  The  author  of  this  Trea- 
tife  (which  I underfland  is  now  printing)  is  Attu- 
MONELLi,ProfeftbrofPhyfiology,  and  Phyfician  to 
the  chief  hofpita!  of  Naples.  It  appears  from  his 
account,  that  Nature  has  brought  together,  in  that 
particular  fpot,  all  the  ftrongeft  remedies  of  this 
fort  that  (lie  has  ever  been  known  to  produce ; the 
fulphureous  waters  containing  (according  to  the 
analyfis  given  in  the  extract  of  the  w?ork  juft 
quoted)  no  lefs  than  once  and  three  quarters  its 
own  bulk  of  fulphurated  hydrogen,  with  once  and 

a half  its  bulk  of  carbonic  acid  gas.  The  chaly- 

\ 

beate  waters  of  Naples  feem  alfo  to  contain  a much 
larger  proportion  of  iron  and  carbonic  acid  gas, 
than  any  of  the  mineral  waters  hitherto  analyfed. 

1 The 
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tffie  Medical  Society  gave,  in  the  report  juft, 
quoted,  a very  favourable  account  of  ProfefFor 
At  tumonelli’s  W ork . 


Note  H.— Page  3 4; 

As  it  may  be  intetefting  to  the  Reader  to  have 
an  opportunity  of  comparing  the  opinion  delivered 
in  this  Report,  by  the  French  philofophefs,  ori 
the  imitation  of  mineral  waters,  with  that  of  the 
lateft  Englifh  medical  authors  on  the  fame  fubje<ft, 
I fhall  tranferibe  here  the  following  paflage  from 
Dr.  Saunders’s  valuable  work  on  the  medicinal 
effects  of  mineral  waters,  in  which  he  has 
pointed  out  in  the  fulleft  manner,  both  the  ad- 
vantages that  may  refult  from  the  artificial  imita- 
tion of  thofe  waters,  and  the  difficulties,-  which,  in 
fome  inftances,  v/e  may  ftill  encounter  in  attempt- 
ing it. 

u The  compofition  of  the  moft  celebrated 
mineral  waters  having  been  known  *by  accurate 
analyfis,  leveral  ingenious  men  have  endeavoured 
to  confirm  their  experiments  by  fynthefisj  and  to 
producej  by  artificial  means,  a compound,  in  all 
refpefts  fimilar  fca  the  natural  preparation.  To 
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this  too  was  added  the  additional  motive  of  being 
able  to  fupply  the  want  of  the  natural  waters,  in 
places,  and  at  times  when  thefe  could  not  be  pro- 
cured. The  illuftrious  Bergman,  in  his  excellent 
t.reatife  on  mineral  waters,  has  given  very  good 
ideas  on  the  method  of  preparing  them  artificially; 
but  fome  of  the  proceffes  which  he  propofes,  are 
imperfedt,  and  liable  to  objedtions.  Where  the 
water  to  be  imitated  is  only  a folution  of  fome 
neutral  falts,  fuch,  for  inftance,  as  the  Epfom, 
Sedlitz,  or  Sea  water,  all  that  it  is  neceffarv  to 
know,  is  the  proportion  in  which  they  are  con- 
tained in  the  natural  fpring;  but  the  proceffes  of 
nature  are  not  always  imitated  with  fo  much  eafe. 
A greater  difficulty  lay  in  the  way,  which  was,  that 
of  impregnating  water  with  gafeous  fubftances  to 
as  complete  a faturation,  as  is  found  in  fome  of 
the  mod  powerful  mineral  fprings.  This  every 
chemift  knows  to  be  a very  difficult  objedt  to  at- 
tain, and  impracticable  with  ahy  of  the  more  com- 
mon apparatus  now  in  ufe  for  fuch  purpofes;  but, 
under  particular  management,  it  has  been  attained, 
and  fome  of  the  fpecimens  of  artificially  carbo- 
nated water  that  are  to  be  feen,  appear  fully  to 
equal  in  this  refpedt  the  natural  waters  of  Pyrmont 
or  Seltzer.  The  faline  and  chalybeate  principles 
may  alfo  be  eafily  added,  and  the  imitation  wifi 
be  complete  for  all  medical  purpofes. 

“ Thefe  artificial  compofitions  have  defects  as 
well  as  advantages.  With  regard  to  the  former, 
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we  may  obferve,  that  it  is  always  difficult  to  hit 
the  lame  point  of  faturation  with  gas,  and  wjth 
the  fubftances  which  the  gas  is  todiffolve;  and 
this  is  particularly  the  cafe  with  every  degree  of 
faturation  below  the  higheft.  Thus  then,  thefe 
medicines  will  not  be  fo  conftantly  the  fame  as  the 
natural  fprings ; for  uniformity  of  competition 
is  a very  confpicuous  feature  in  almoft  every  one 
of  thefe.  However,  as  it  is  generally  the  defect 
of  the  natural  waters  to  be  too  weak  in  thefe  ac- 
tive fubftances,  and  as  no  material  inconvenience 
appears  often  to  arife  from  an  excefs  of  thefe  gafes, 
it  is  probable  that  with  tolerable  caution,  thefe 
fubftitutes  might  be  generally  adopted,  if  re- 
quifite. 

“ There  are  fome  kinds  of  chemical  mixture, 
however,  which  art  has  not  been  able  to  imitate: 
the  fufpention  of  filiceous  earth  in  water,  a curi- 
ous and  wonderful  phenomenon  in  the  hiftory  pf 
many  of  the  thermal  fprings,  is  a linking  example 
of  this.  If  filiceous  earth,  apparently  fo  inert  and 
ina&ive  on  the  body  from  its  great  difficulty  of 
folution,  Ihould  ever  be  found  to  poffefs  any  medi- 
cinal properties,  this  will  form  a marked  difference 
between  the  natural  and  artificial  medicated  wa- 
ters. Perhaps  the  fuper-fulphurated  waters  of 
Aix,  combined  as  they  are  with  foda  and  with  a 
high  degree  of  heat,  would  exercife  all  the  powers 
of  the  belt  chemift  to  imitate  with  fuccefs.  Several 
other  combinations  might  be  pointed  out,  in  which, 
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if  perfect  accuracy  of  refemblance  were  required, 
vve  (hould  ftill  find  the  imperfe&ion  of  art. 
Again,  there  is  another  cafe  in  which  the  natural 
water  has  a great  advantage  over  the  artificial  ; and 
this  is,  in  fome  of  the  very  compound  thermal 
iprings  that  are  ufed  for  bathing  as  well  as  for  a 
drink.  It  mull  be  more  difficult  at  all  times  to 
prepare  a hot  than  a cold  artificial  water;  and  for 
the  purpofes  of  the  bath,  much  advantage  is  gained 
by  having  a large  body  of  water,  as  at  Bath,  Aix, 
and  the  like,  where  the  patient  can  move  his  limbs 
about  freely  when  immerfed,  and  is  furrounded 
with  an  atmofphere  of  fleam,  mixed  with  the  vo- 
latile gafeous  contents  of  the  water,  and  where 
the  heat  is  kept  up  much  more  permanently  and 
uniformly. 

“ On  the  other  hand,  fome  peculiar  advantages 
may  be  gained  by  the  artificial  preparation  of  me- 
dicated waters.  Several  of  the  mod  valuable  na- 
tural fprings  contain  fubflances  which  are  either 
ufelefs  or  pofitively  detrimental.  Pyrmont  water, 
for  inftance,  contains  thirteen  grains  in  the  pint  of 
calcareous  falts,  which  render  it  very  hard ; and 
hence  it  may  certainly  prove  inconvenient  to  fome 
conflitutions.  Other  neutral  waters  contain  fo 
little  of  their  mod  active  ingredient,  as  to  require 
often  an  inconvenient  bulk  of  liquid  to  produce 
the  defired  effedl ; as  for  example,  where  Scar- 
borough or  Epfom  water  are  ufed  as  purgatives. 
All  thefe  defects  may  be  remedied  in  the  artificial 
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preparation,  by  leaving  out  the  ufelefs  and  noxious 
matter,  and  encreafing  that  in  which  the  proper 
medicinal  virtue  refides.  Art  likewife  can  pre- 
pare out  of  the  fame  materials,  new  compounds* 
which  would  be  confidered  as  valuable  natural 
treafures,  were  fuch  found.  Of  this  kind,  I fhould 
reckon  a moderately  dilute  folution  of  a neutral 
fait,  (vitriolated  magnefia  for  inftance)  fully  fa- 
turated  with  carbonic  acid.  This  makes  a very 
valuable  addition  to  its  powers  as  a medicine, 
from  the  known  operation  of  this  gafeous  acid 
in  quieting  irritation  of  the  ftomach,  and  render- 
ing the  furface  of  the  body  more  cool  and  per- 
fpirable;  and  befides,  it  powerfully  corredts  the 
naufeous  tafte,  which  is  in  many  inftances  a ma- 
terial objection  to  the  neutral  falts,  efpecially  to 
a daily  ufe  of  them  as  a gentle  evacuant  and  al- 
terative. 

“ One  more  advantage  I would  mention,  which 
the  artificial  preparation  of  thefe  medicines  would 
promife,  and  this  is,  that  of  introducing  much 
more  fimplicity  in  their  compolition  than  nature 
employs,  and  by  this  means  we  may  be  materially 
aflifted  in  forming  precife  ideas  of  the  operation 
6f  every  part  of  thefe  important  clafs  of  remedies, 
which  the  reader  will  readily  fee  is  a great  objedt 
to  be  defired  by  the  philofcphical  enquirer  into 
the  powers  of  medicine.  Every  one  who  ex- 
amines into  this  fubjedt,  muft  be  flruck  with  the 
great  inaccuracy  and  confufion  of  ideas  that  pre- 
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vail  in  the  defcripfion  of  the  operation  of  mineral 
waters,  and  the  great  fimilarity  of  effedt  afcribed  to 
very  different  fpecies  of  this  large  and  heterogene- 
ous clafs  of  bodies.  It  has  been  my  objedt  in  the 
preceding  pages,  to  attempt  in  fome  degree  to  in- 
troduce more  precifion  in  inveftigating  the  powers 
of  thefe  bodies;  but  the  lubject  can  never  be  fully 
canvaffed,  till  we  are  in  poffeffion  of  a greater  num- 
ber of  fadts  founded  on  experiment;  and  to  pro- 
mote this  defirable  end,  the  affiftance  of  art  in 
imitating  the  proceffes  of  nature,  may  be  called  in 
with  every  profpedt  of  advantage.  In  this  view, 
therefore,  the  ftudy  of  the  method  of  preparing 
mineral  waters  may  be  recommended  to  the  me- 
dical enquirer  as  an  interefting  objedt  of  inveftiga- 
tion. 

“ For  the  practitioner,  who  entertains  a decided 
preference  for  the  medicated  waters  which  nature 
prefents,  we  may  fuggeft  the  convenience  of  occa- 
fionally  mixing  different  kinds  of  the  firnple  wa- 
ters, in  order  to  obtain  the  effects  of  fome  of  the 
more  compound,  which  may  not  be  at  all  times 
procured.  Thus  a Spa  or  Pyrmont  water,  mixed 
with  that  of  the  Sea  or  Epfom,  will  make  a good 
imitation  of  the  Cheltenham  or  Scarborough  fpring, 
according  to  the  proportion  ufed;  as  the  one  fur- 
nilhes  in  abundance  the  carbonic  acid  and  the  iron, 
and  the  other,  the  neutral  purgative  fait;  and 
each  of  thefe  contain  fo  much  of  their  active  in- 
gredients as  to  bear  dilution,  and  yet  to  retain 
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confiderable  efficacy.  The  fynoptical  table,  which 
is  added  to  the  chapter  on  the  particular  waters, 
will,  it  is  hoped,  afford  fome  affiftance  in  this 
objeft. 

“ There  is  nothing  more  gratifying  to  the 
phyfician,  who  conliders  the  healing  art  in  its  true 
light,  that  of  an  experimental  fcience,  than  to  be 
able  to  add  to  the  general  flock  of  profeffional 
knowledge,  information  which  is  to  be  afforded  by 
the  affiftance  of  a collateral  fcience.  Of  thefe, 
none  is  more  intimately  conne&ed  with  medicine, 
by  a community  in  many  of  the  objedts,  than 
chemiftry;  and  the  aids  which  this  fcience  fur- 
nifhes,  are  conftantly  encreafing,  on  account  of  the 
rapid  accumulation  of  experimental  knowledge. 
An  enquiry  into  the  nature  and  right  application 
of  mineral  waters,  is  certainly  not  one  of  the  leaft: 
important  objects  of  phyfic;  fince  thefe  are  re- 
medies that  have  been  at  all  times  peculiarly  fa- 
vourites with  the  public,  and  have  deferved,  from 
their*  real  efficacy,  much  of  the  efteem  in  which 
they  have  been  held.  The  fubftances  concerned 
in  the  compofition  of  thefe  waters,  are  fuch  as 
come  particularly  under  the  accurate  and  diftin- 
guifhing  eye  of  modern  chemifty,  and  admirably 
illuftrate  fome  of  its  mod  beautiful  difcoveries. 
They  have  engaged  the  attention  of  the  ableft: 
ehemifts  for  many  years  in  various  countries,  and 
the  importance  attached  to  thefe  enquiries,  has 
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abundantly  repaid  the  labour  and  difficulty  of  the 
refearch. 

“ Impreffed  with  the  idea,  that  the  fcience  of 
of  chemifhy  has  done  more  to  illuftrate  this,  than 
almoft  any  other  clafs  of  natural  fubftances  that 
are  ufed  medicinally,  it  has  been  my  with  in  the 
foregoing  pages-  to  lay  before  the  public  a general 
view  of  our  prelent  date  of  knowledge  on  this 
fubjedt;  in  order  to  afcertain,  with  fome  precifion, 
the  practical  advantage  to  be  derived  from  thefe 
fadts.  Viewing,  with  fome  regret,  the  apparent 
flight  which  has  been  thrown  upon  thefe  en- 
quiries by  fome,  whofe  profeffional  knowledge  at- 
taches much  weight  to  their  opinions,  I have  en- 
deavoured to  clear  away  fome  caufes  of  error, 
arifing  from  too  partial  and  confined  a view  of  the 
fubjed ; in  order  that  the  leading  features  of  me- 
dical chemiftry,  attached  to  thefe  enquiries,  may 
be  rendered  more  confpicuous  y and  my  object  in 
undertaking  this  work  will  be  anfwered,  if  thefe 
pages  will  at  all  contribute  to  the  advancement  of 
the  healing  art.” 


THE  END. 
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